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-The ordinary stop-watch has‘a balance which beats fifths of seconds, and. so 
“no greater ‘accuracy is possible than one-fifth of a second. . Whenttiming:the 
flight of projectiles an-interval ‘of'} sec. may correspond to-400 ft. of range 
considerable distance, ‘To:enable a neater approach to be made to accurate 
‘measurement, the firm Smith and:Sons have brought out a.chronoscope 
beating hundredths of a second, “Illustrations are given’ of the face.and the 
mechanism. An interval of 8 mins, 8.sets.*can be recordeds. The méchanisnt 
is very similar to that of the ordinary. stop-watch, but the hair-spring is much 
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Graphical Method Jor’ the Sotulion of. Aige 
‘@cience, 48, pp. 576-580, April 21, 
tion “is ‘given of a graphicat ‘method of solving equations’ ver ‘the type 
of the Variables, ustrated by di 


Further ‘study’ of of Equilibris 
‘W. Harris. (Am. Chem. Soc., J: 88. pp: 1000-1011; May, 1916) two 
recent preliminary papers [see™ ‘Abs: 808 it has shown that’ the 
exceedingly Sensitive floating equilibrium of a suitably sliaped float suspended 
in’a solution of the same density may perhaps be capable of a‘variety’ of 
useful applications—on the One hand, to methods of chemical analysis, asd on 
the other to the calibration’ of thermometers, as well a$’td thé study of thé 
coefficient Of expansion of the fldat or the liquid.” The present paper'e de 
very briefly further ‘experiménts Concerning : firstly, the precautions necessary 
‘fot quick and accurate determination of the floating equidibriom ;” 
the thermal glass floats ; thirdly, the effect of atmo. 
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floats in various dilute solutions of hydrochloric acid, which afford a means of 
analysing the solution or of standardising approximately a given interval in 
a thermometer. The apparatus used receives detailed description, as also the 
methods employed for the preparation of materials. The results obtained are 
as follows :—The solubility of paraffin in water was found on examination to — 
be very small, and in consequence, for many purposes, the use of paraffin- 
lined bottles as containers for standard is ark 


charge, of pressure on and other. pos- 
sible causes of error, care ante de The slow contraction of glass 
after fusion has been “to is a very important 
possible source of error. Air dissolved in water at 20° has been shown to 
affect the density of water by less than 0°000.000 2. Concentration-temperature 
curves have been studied with several floats made of different kinds of glass 
in dilute solutions of hydrochlé¥ic doid! "Such curves may be used for 
analysing such hydrochloric acid with the help of similar floats and a 
standard thermometer, or for subdividing intervals of an uncalibrated 
thermometer. Until floats of perfectly definite composition are obtained, 
however, results for any one’ fidat idahnot/safély with another without 
preliminary testing on both ends of the range employed. Because of the 
almost { identical doefficierits’ of expansion; very «dilute: solutions, the 
beginnings: such -a curvesthay. perhaps be used! for) many :other. solutions — 
acid ; it becomes a curve. connecting approximately. the 
density: of any. very ‘dilute solution; with:the itemperature. of floating equi- 
fibriumc This densities-can. -be: determined; thermometrically. The:method 
‘will»probably:be more useful with such dilute;solutions than with: any others, 
for! the change.in » concentration | the 
hydroxyl fon‘in extreme dilutions. acid. to Be: | 


er, Allethaling Slzesses...B, PB. Hla 
of Scotland Iron and Steel Inst., J. 28. pp. 17-49 ; Corres., 51-56 i oq 


foo. Pp 944-848, April, 1916., Abstract. 
at thy will 


by: speci present if, is impo: recg 
ofa fatigue test on a me of its other nica 


- perties ; but this may be possible after the accumulation of additional < 
4, numberof. tests bave-shown that the modulus of ¢ of annealed iron 
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AST. (Acad. ‘Sein lows, 
experiménts: on ‘platinum:iridium: i[ste: Abs. 10° (1011) (1918) 

pension: wires showed soine' complicated rélations bétween'the period! 
vibration -and ‘the amplitude :of :swing.'> The! presenti paper describes ‘the! 
results of! simila. expetiments'on '18phosphor-bronze drawn wired of dims,’ 
ranging: 0100. to @508‘mm.: ‘It:was found that, ‘as ‘before;''a ‘larger! 
amplitude: gives a greater period! of -swing, thouglite less extent ‘than’ is the? 

case with  Pt-Ir. The actuali results are-exhibited @raphicalty ia the paper;: 

and: it ds seen’ that the: effect of drawing thé wires is'to make the | 
from. the:ideal elastic solid increase steadily with the increaséd' fineness ofthe’ 
drawn wiré; new» effect, i-which’ mightbe classed aysecorid ‘order of! 


effect; superimposed :on the ‘one! noted:above, has “Thig 


effect’ is’ the: increase: in! period -ainplitude' after Certain: 
Aerial Frajectories of Projectiles. \E. Rectan gon: 
162.i ppi 160-163, Jan. 24, 1016.)—The paper is a critical examination of the 
equation d(vcos r)/dr == cvF(v)/g, where » is the velocity of the projectile at 
an/angleir, while cF(») represents the resistance of the air) \A-vertain néiber 
geométrical properties have beer frond the‘assumption that vis’ 
constant, but this is only first-approximation and’ quite’ insufficient-for' the 
‘of modern balfisti¢s. 'A°second ‘approximation may be obtained 
bycmaking ‘on: thevariation: of air'density (variable with altitude! 
exponential but neglecting ‘variations “of ‘gravity,'and* 
‘are then found-to'be considerably modified.: 
| proceeds ‘to: study: this. ‘aspect of ‘the ‘trajectory probleiiy arid) for 
purpose, classifies: trajectories ‘inte ‘two’ ‘categories; ‘viz; those for® which! 
the*speed® possessesa ‘minimum “other than ‘zero; fie followings 
and which’ thers no’ speed) the latter: ‘decreasing’ 
continuously: Inflectional trajectoriés ‘are found tO exist’ad’a Necessary con~’ 
nfluance of: ‘Almospheric- Conditions on) the Trajectories of Long:vange 
Projectiles, de Sparre.' (Comptes:Rendus; 162. pp: 406-408; April $; 
This :paper' is a revision. of\a\previous: communication 510 in’ 
which far the: purpose of :calculating the-trajectory of ‘the German’ 
value shouldbe taken;.and ‘has recalculated ‘his results index’ 
0-76 gives:a range in good agreemént with; the 88 km /dlaimed, 
For the: German: of 4064 ‘mm, the max. ratige ‘Should’ 
Thevasthor now studics the influence! of ‘presstire and ‘temperatiire on the 
range and develops formuiee forthe ballisticindex ander sach Yariations;® 
finds,‘for example,ithat-a temperature/increase of 18:deg/ Ci} pressure” 
diminutioh“of 40 mm produce’a range increase of fdr the 
gun’ 881, thereby demonstrating“ the appreciable influence’of; atmospheric: 
conditions: upon ‘long-range projectiles." bobo Gk 
Blow Reviewed: A. A. Barnes; ix (Engineer, 12% pp:402-, 
408, May 42, 1918,)--The theory of the flow of water through ‘pipes, : 
and. orifices accords verypoorly with practice,and: Sf ithe quadstitye 
which-will flow.through: a: given pipe in a. given time-bas to be.predicted the: 
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must be chosen, land the‘result depends éntirely on the selection made) .The’ 
author here attempts to clear up the tangle in‘a:book reviewed in the Engineer. 
of the above date....The basis of his. argument is that 
have been seriously, hampered by their inflexible adherence to ‘the | 
that the index of m and iis 0-5 in the general formula V == K as: 
the hydraulic mean depth of the pipe and i is its gradient. “The author main-~ 
tains that if the: correct indices are-chosem foreach: particular class of pipe. 
or channel, one value:of:K can:be.found which: is correct and invariable for. 
all. values, of mand in that class... He starts with the'formoula in the form . 
V = and. by applying a species of logarithmic’ plotting to the: results’ 
of all available experiments, proceeds to the determination of the three quan- 
tities «, a, that all three constants determined for any. 
given.type of pipe,.or channel if three accarate observations are ee 
Sothe 16 classes of pipes, troughs, channels, conduits, watercourses, etc.,.are 
covered. The author next applies his method to the flow of water irdagh 


Uniy.:Sei. Reports, 5..No. 1, pp. 1-82, 1916,)—In-a recent paper [see Abs, 1487. 
Nordstrém has described the. remarkable discovery that the electro-, 
magnetic field.and the gravitational field together are ‘characterised by a_ 
10-component vector in a five-fold variety of space; time, and a fifth variable: 
w.., The latter, variable plays a special réle, in that the component-of. the. 


‘universal potentialiand of the field vector. give; along. this variable the corre-_ 


sponding quantities in the gravitational .field..: The equations developed:in. 
this oway. give. results. possessing -important physical. significance if the; 
differentials of. similar quantities with respect to “w” are equated:to zero.) 
It follows that no physical'change of state takes place in this direction. ‘In. 
view, of .the novel, character. ‘of the variable. w,Nordstrém, has. discovered, 
certain new.relationships which are of profound significance, and lead. to a 
: five-dimensional nature being ascribed to the physical uniyerse, this being an 
extension of Minkowski's fundamental idea. In the present paper the author 
systematically studies. Nordstrém’s equations. and then develops some ‘new 
relationships. Use:is.made of a five-dimensional vector :analysisi: Section 
of the paper contains general discussion of: multi-dimensional analysis ; 


_Tiedeals. with the universal physical field of force; Il. gives ‘a physical 


interpretation to the developed equations. Only: one’ physical postulate ‘is. 
made; namely, that every point of space there is a ditection.“ w,” along: 
which: the universal potential remains always constant... The four-dimensional: 
space perpendicular to this direction is termed Minkowski’s universe, and the 
principle of relativity gives. the equivalence of, its four axes. IV. deals 
ther equation of motion; and with the principle. of work. The absolute. 
valve -of, the fifth! velocity is a purely imaginary quantity. whose physical. 
modulus plays the, part of the velocity of: light propagation ‘and: also of. 
gravitational; potential. The ratio of. the Minkowski time element, to’ that 
of\ the extended system is constant for any-finite material structure element, 
and depends in general on the mass and charge. The field equation, the 
equation of motion, and also:the principle of work have'dn invariant expres- 
sion inthe five-dimensional universe. | For deriving the complete equation of 
motion from ‘the principle ‘of work it is essential that reference ‘be made only: 
at rest, which 
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@ uniform superficial distribution ‘of: charge and’ mass, ‘in; which the 
spherical form andthe superficial distribution of the field source’ has not been 
necessdry. so: four-dimensional ‘treatment problems in: the 
‘Minkowski universe, and these: conditions are ‘introduced ‘to admit of simpli- 
fied treatment. '. The five-dimensional equation of: motion should be connected 
\with the scalar principle of: work, as'an juence of! the present 


753. Statistical Mechanics. L. Charlier. (Ark. MatAstromoch 
wg ee 10. 29. pp. 1-18, 1915.)—-This is the first of a proposed series 

py: of stellar n 


“after collision are ig in addition to the absolute initial velocities. a 


- these parameters are. reducible to two by the principle of conservation of Ce 


‘energy ‘whén, as ‘in statistical’ méthanics, the ‘Vélocitiés at’ in! 
‘distance “aré ‘considered, ‘Two ‘such parameters, found ‘of value in, he 
‘kinetic ‘thedry, ‘although ‘not ‘fulfilling ‘all’ the’ ‘probability ‘Conditions, “are 
derived from’ the facts’ that the relative orbit arly of stats in 


Hydrogen‘m cule {Miss rai 
‘Leetiwen. Proc. 18. 7. pp. ie 
‘mathematical discussion, [See Abs, No. 811 (1914).] 


H The: ‘Distribution Cyclonic Precipitation in 
Arti-4; pp. 1-82} 1916.)—Varidus” workers 
have investigated the distribution ‘of rainfall in the«different°sectors ‘of ‘a 
different: localities, anda» brief summary: of the conclisions 
reached is here given. the present investigation the author use 
‘of‘tecords from 1905 to 1915 inclusive and confined his’attention to these 
depressions which were well defined and free from secondaries. The 
“maps for 2/p.m., and-10 p.m. were used atid the whole district divided 
up into? 24° “squares.” centre’ of ‘éach® depression” was’ allocated’ for 
‘each:map to one of these Squares 'and-a'tedord made‘of all statiofis Where 
‘rainowas ‘falling»at tlie! timie. network ‘of 80 stations ‘was tised for the 
_ purpose. » By: taking ‘means. for each position of: the centre the appropriate 
probability ‘of ‘rain ‘for each station’ with’ this’ location’ of ‘the’ centre’ is 


found, Thus’ if fot-a given position rain fell at a certain station 6 times out 


of 10-cases'the “ expectation” of rain is expressed in’ percentage'as 60." This 
expectation of rain in each district for the different: positions of the centre 
is set out in a table. The results are further shown diagrammatically in each 
of tworways: (1) by curves of eqdall expectation ‘corresponding ‘with ‘each 
given position of. hip thet locus 6f the ‘posi- 
-tioncof the centre! bringing equal expectation for each district. “The'chief 
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concludes: with a;thebretical Te 

this the rainfall in the different:tegions:of a: depression is: workéd: outcon: the 
assumption ‘that the incurvature: of ‘air-paths: is everywhere: the! same. 

dit the first ‘place the amountof ‘rain:sprodiiced by. the rising air atdifferent 
from: the centre: the air-tobe: saturated ‘at 
| the surface. (Secondly, consideration is: given:to -thé efféct of: differetces 
temperature indifferent parts of the depression, antl: to that of. the vertical 
__miotioh brought about by differences in the coefficient of friction betweén 


the ait and the earth, as for example, when air —_— sea surface to 

length ‘of the Bart Crist,’ A. Jettreys. 
pot ptil; 19163-The tote briefly reviews a series 


lished by J. in the Fournal of Geology, vol. 22 (1914) 38° 
‘dealing with the destions of how isostatic ‘adjustment’ is and the 


Mine the 9 from | the intensity of for, individual 

enlengtt Nea m, the observations from. the Smithsonian 


temper ure of the surface is found. to the.auerage 
+ 100° C. Other observations made by the author with the aid of 


are. alte examined for ove 


_Arctowski. {Comptes Rendus, 182. pp. 598-595). April 
tion ig, made.of, the spot numbers given by Wolfer, and: thé spotiareas given 
in the Greenwich catalogues; forievidence:of- tertestrial:influence on sun-spot 
appear to: indicate am iannual<variation ‘of imean 
Variation of Mean Hellographicd alitudéof Sun spots: 
(Comptes: Rendus,,. 362, ppi: 501-604; April.8, 1916.)—~It: is: sought? to: distin - 
_guish in the:solar phenomena. between. those: affecting terrestrial magnetism 
and, atmospheric electricity, with.acycle/of about.11 years; and -others. of 
Shorter. period affecting terrestrial. temperature, storms, atid. ottier meteoro- 
Aogical., phenomena, The. Greenwich :sun-spot. measures iar¢ -disebssed, in 
\relation .the .vatiations of daring: the-period: 1874+19%8, a:table 
-being given-.showing, the; mean: latitudes: of: 
solar activity. od doce gi to 
a0; Nature of of Goronium Nicholson:; (Roy. Astron. S20, 
MLN,,16. 1016,)-——It has! already: been: pointed ‘out in the. 
electronic theary: of -series spectra: that.certain lines in! the: spectrumcof: the 
corona. showed’ :constant . differences: between: their cube 
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ew 68746; andlit ito also; 
fits'in exactly with the cubs-root relation: 286: (1915).} 1 Twe.other; 


lines,’ atid 186426, dre‘ then shown Be! included ina vrélated:series; 
iduettoithe 


an/analysis is given showing is! 
-simple-ring system with nucleus 7e and 8 electrons forming altogether a 


author. considers he 


i white to deep. 1 
available draw 


ty be. secul: 


he? Observations of F. y. Astron. "Sox 


76. pp. 411-418, March, 1916. ‘During the opposition of 1915, Jupiter was 
observed? at Bristol on-80 LA‘ fist of rotation petiods'is' givetvas réitibed 


from ‘490° transits various: prominent ‘On thie 
ence to’ give rota; 


eqhaterial belt 29 spots were of ‘sufficieint 
tion’ “Phe revival of activity of the ‘edge of the Ni-equatorial- belt; 
which ‘began towards the’end Of 1012 appéears°to have ‘almost, spent’ itself. 
the -S. equatorial ‘light? spots appeated ‘in longitude: about the 
middle of October. The Red Spot was not a prominent feature, but was 
frequently seen situated towards the, following,end. of the hollow. Olsg 
tions. are detaied of the; Tropical, Disturbance, the $. Temperate | 
the Red: Spot wer wie 


distance @a ‘factor defined” as ‘the ratio of the, actual. brightness, 
the planet at the a self-luminous body of 
Position, w di light fr each uni of ae 
depending oa puss of diffuse 


Dislances 
43. 


the investigation of wi since the earliest days of astronomical 
precision; when Eudoxus'of ‘\Ciidus about 870 B.c. supposed. thatthe stn 


only about ‘nihe'timesigreater than ‘that ‘of the moon; present lit:is come 


sidered «that thé <accepted’ distance, 92,900,000’ miles,’ is 


80,000 miles::Gradually thé: problem ‘was: extended’ to obtain the distances. 


Of the-stars, which are, however, so 
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we have goad values for about 800; ee ‘by the 
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of y Argis. W. M. Worssell. (Roy) Astron. Bis, MAN! 
pp. a from the late J, Franklin-Adams 
installed ‘at the Union’ ‘Observatory, 
ocal le 
“jal phen ‘given to stellar’ spectra’ ‘the’ green, y 
| d red regions, On panc 
y Argas many bright ‘lines ‘are reversed, ‘atid | 
‘the’. wave-lengths are ‘more ‘accurate than in the case’ ‘of 
Of fainter broad lies. ‘table ‘is ‘given of the lines measured on 
tes taken i in April 1916," These plates show’ a greater ‘number ‘of Bands 


were recorded by "Cama pbell, but the“ brighter ‘are identical ‘in ‘both 
records, and thére is no to'think the has changed diiring the’ 


M.N. March, 1916.)—An investigation bas been madg of the. 
proper: motions of over 400 stars, some of them faint, and ¢ riSONS.N 
betwee: the observed distribution and that deduced from theory, the 


wn that the niean period is!aifected by a’slow variation which may com: 

te its Cycle in 16°6 years." Diagrams are given to ‘show that the maxima'of 
Jight-catvé ‘are ‘not’ constant ‘in form, and that ‘variations exist’in thé 


)—Referring to 4 paper by Shapley [Abs. 100 


h a catalogue of eclipsing binary | stars is used to investigate wheth 
the two of suspected in ‘spectroscopic ‘binaries are ‘to 1 


‘Attention is drawn’ to 
100: Coordinates. of. Catelagus Stars. B, 
Baillaud ‘and. Pourteau. (Comptes Rendus, 162. pp. 688-586, April 10, 
1916.)—Details :are given of the reduction formulz employed at Paris for the 
calculation of right ascensions and 
plates for the photographic catalogues: 6. BL 
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riman.;, (Phys, 


re_ Earths... M 
Pp. May 1, interesting description is. given. 
-sel ‘instrument which is readily adapted to the study of X-ray 
spectra. ‘a. The slit, revolving crystal table, and photographic plate are suitably 
mounted in a-highly. evacuated chamber, a meat 
the crystal:.at- -The:reproduction of 'the 
spectrum of ; m ) obtained: with. this instrament:sbows:2 
number of .extremely sharp’ and, well- d lines, The; following table 
wave-length | ‘measurements. for the .rare 


ion ‘Telescopes.’ Kotimorgen.” (am, 
‘Bagr Trans) pp. 220-2928; Disc., 228-934, March 20; 1916.)— 
Attention is drawn to the importance of the ‘amount of light lost in telescopie 
apparatus by and absorption, and of the’ possibility 6f of the 
reflection ‘obviated’ by’ the ‘glasses being subjécted certain: 


chemical treatment (details*of whith are withheld); The process isstated 


to be an extension of that put forward b ‘Taylor ity 1904, inwhich the Tenses, 
immediately after’ polishing, were imm in‘ ah aqueous ‘solution Of 
monia and sulphuretted hydrogen. Flint glasses seem to be most affected 
by the process, while:crown glasées ‘are.‘almost unaffected. The results are 
attributed to the formation: of ‘vitreous ' ‘surface low ‘index.of 
Loschmidt. Number. Dember. (Ann. Physik; 49; 
610, April 11, 1916,..Reprint from the. Math. Phys... Klasse: Sachs. 


+.) 
‘ 
J 
« 
‘ 
: 
a 
7 8 
Al 
70 
J 
‘Ya 
‘ 
65 Tt 1978 1-988 0-712 
68 
6 
4 
61 
4 BC 
| 
} THES 
a 
t 
Gx 
3 
¥ 
& 
: 


Gesell., the Loschmidt number 
from measurements of the extinction-coefficient of sunlight of short wave- 
length, a spectrophotometer being employed. The spectrophotometer was — 
of special type in which a photoelectric cell was used. The sensitive sub- 
stance in this cell was potassium, contained in a chamber filled with argon 
at a ‘pressure of 0°2 mm., and the cell used with a Wulf electrometer. 
“ThE ‘work Was ‘carried ‘out on’ the peak of eriffe, and value 


per’ cm; which ‘is in ods: 


p::180, April’ 27;1916.)-Soine interesting ‘are furnishéd by the 
author from his‘stady of ‘the firefly in Jamaica) The insect is brightér that 
those found in‘ the United ‘Sfates' and England, and’first appears in Jamaica 
about the mitdle'of ‘February, becoming very numerots by June; and’ being 
‘Specially noticeable on damp or foggy evenings when there is no moon.” : 
light is continuously fluctuating, but may readily be seen at a distance of. a 
quarter of a mile. The grown insect: measures about 80 mm, (1°2 in.) in 
length; by 9 mi. (0°86 in.) in breadth. The’system of lights is quite ‘unlike 
that of the northern specimen, and consists of a green light on either 
shoulder, with a brighter orange under the abdomen, the latter only being 
visible when the. insect is in, flight. When enclosed under glass a distinct 
rise of temperature could be observed, An attempt was made to determine 
the Brightness of fly as seén against 4 wall 58 m. (175)ft.) distant,'with 
knowWa stars in ‘the field of' Vision. Conipatisons were 'thus “with 
Cano a low and Orionis about 40° altit de, the firefly 


light hese, i¢. about 1.stellar mag. Asa zero mag, star 
is to: at, light of the, firefly would be 


77. Ultra-violet Dispersion of Salis in A. Heydweilier and 
(Ann. Physik, 49.6: pp. 658-670, May 5, 1916,)—The autho 

measured the ultra-xiolet dispersion of seven. salts at different 
‘in aqueous solution, -and derived, therefrom by,extrapolation the dispersion of 
the ion solutions. It is shown that the results for the visible and ultra-violet 
regions agree well with the dispersion equation of Drude’s theory. ‘With 
two exceptions all exhibit normal values for ¢/m. : 
specific-oscitlation has been. estimated for the,valency. electrons of 
the SQy GiOs, Cl, Hiss, and CNSanions,and the frequency decreasesthr 
the. series. The frequency,.is, practically independent of the. nature of the 
kathion,.,, Only in the. case. of a, very heavy kathion is there much — 
which. probably, isto. be attcibuted to; the formation of: ‘complex 
vo! The violet absorption of weak, solutions of nickel chloride arises from the 
formation of; loosely,.bound. complex ions... The, author, has estimated. the 
Utea violet Metallic ‘Fe Aw Saunders.: qi 48. 
pp. 884-242, April, 1916,)-—Fables are given: showing the wave-lengths and 
‘relative intensities of lines found in the vacuum arc spectra of Mg, Ca, Zn, 
Cd, Al, In, Ti, Pb, and Sn in the ultra-violet region (2300-A1670, and in the 
spark spectra of! Mgi'Ca, Tl. -intérest 
in connection: among: At BOB. 
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Réversdd Spectra: (Am 7]. 
‘a detailed ‘déscription of furthér on reversell 
(196)]. > it now: appeacs thal ‘beating ‘wave-trains ‘have not 
been ‘observell, but that:the striking: stintillations areduetd an’ exceptional 
susceptibility of the wppatatus’ to ‘laboratory tremors: when extiibiting “the 
‘phenomenon What has cestainly béen ‘observed the-inter- 
ference of Dyor' Dplinég with a reversed tine, both having: thesame 
‘souree'and the ‘Same TongitadinaP aris: Catt ‘Be stated; therefore, that li 
oF the wav ‘oF the breadth Of these lines is capable Of ‘titer 
ference’ Wher the line 'reversedi Some of “the results “hete: ‘given have 
‘been dealt “with 604 and '688°(1916) 
Wt. Poleneffect in. Calcium, Arcs and 2, Whitney. 
161-166, March; 1916.}—Im the, course, work: on; the 
e-shift, ‘of the lines. in. the arc:spectrum. of calcium, observations: were 
of; the. ;pole-effect: the; triplets. of. first,and second. subordinate 
_Jt is.,shown,that. the ;pole-effect for, these, subordinate. series. lings 
depends upon the intensity. gradient; from: pole. to, pole, across thevarc,.;The 
fact that, the same wave-length .was. obtained with either..a small orjlange 
amount of calcium-present indicates that mere density of the iopsis 
the: underlying cause; of. the, pole-effect, it-is: suggested 
that the. amplitude of.vibration. of the, isthe pendominant 
Entetsion Spectrum beyond: the ‘Schuthdnn Regions: Layman. 
istics. J. 48. pp. 89-102, March, 1916.)}—The author has recently pub- 
a brief statement of his investigations on of 
‘Spectrim’ [Abs. 846(1915)}. “The present paper ‘contains a'faller account 
of the‘‘work; and’ includes'a’ detailed of the éxperimental® pro- 
Someexpetiments* were ‘made ‘with ‘an electrodéless discharge; but 
radiation’ on thé Teftah gible Side ‘of with it. 
‘The’ are’ Both whéit Ca"and” My ‘electrodes were dsed, 
‘showed beyond which? could “with certainty be attributed to 
spectta in ‘both consisted “mainly of setondary — 
Tides ; the’ ptimary ‘at'X1918 and 1026 were; however, quite 
, which ig intense; termhinates heat “Thé absetibe 
of ‘metallic ‘lines in this*région’ also: conlirmhed by experiments with the 
spark; discharge ‘at reduced: pressures. Both: Ai and Fé terminals: werd used, 
but no-lines were found: beyond 44080. The results for: helium and hydrogen 
\are-discussed at someilength. » The line at 1176 is perhaps the strongest in-the 
whole; hydrogen: spéctrum); itiis equally. strong in helium, and is' very strong 
in nitrogén:; of: itsorigin nothing ‘positive can: be said. 
lines to 977 are stronger ii nitrogen. than‘in eithér beliuth or nitrogen ; all 
occur) in-argon. A904 all the lines, with ont exception,occar 
“in hydrogen, heliam, and argon; but; with relative intensities) depending 
‘the: gas-ino which: they! are»produted:! All the lines on the more:refrangible 
$idé.0f 2900 are obtained only when helium is employed, with the ‘exception 
of 1888 which occursin argon. The of the pair near \885 is striking. 
“Atgon' gives’ a conti thatiy: fines terminating only ‘near A800, 
a’ car ‘spectrum’ will probably: yield-sotie ‘interesting 
The contains’ table-of the 27 -lines ‘between 
% spectra) AW. 


i 
7 
ners 
4 
3 
4 
4 
d 
way 
4 
+ 24, 
Age 
4 
4 
- 


9 


iy: “780. ‘Light Spectrum Series Lines d, Physik, 
bes research on the, duration.of the 
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~) 1779. Lithium. ‘Spectrum in: an Electric. Field. ‘Litssem,; d, 
iPhysik,-49. pp. 865-880, May 11, 1916.)—~Previous -work -on’ the effect of 


electric. fields on the lines of lithium, hydrogen, and helium [Abs.'1071 (1914) 


and 1667.(1915)]:tended to show that further investigation of the Li lines in 
strong fields: was desirable, and hence. the research here described was ynder- 


The discharge tube was.of the usual Stark: type, and both a. prism 


and a plane-grating spectrograph: were employed. Lines ‘from the. principal 
and: the; first).and second .subordinate ; series: were compared, as .regards 
intensity, for. fields up to. 80,000. volts/cm, The results. obtained. .with the 


dines 46708, 46104, and, 44972, belonging respectively to the three above 
series, show that the intensity ratio for, the- perpendicular and parallel: com- 


ponents is practically independent of the field strength. Polarisation effects 


are next dealt with, and then results are given for the variation with field | 


‘of the distance between’ the various components of the lines X4608 


‘and 44188; It appears that the separation of ‘the outer p-components for the ee 


‘one line bears‘a constant ratio to’that for the other line. At first these 

‘tion increases almost in direct proportion to the field strength, but afterwards 
increases somewhat more slowly. “Stark and Kirschbaum ‘have observed a 
‘similar effect witli the He-line 14472, which corresponds’ with ‘the Li-line 


24608. The latte part of the paper deals with the effect of the field strength 


‘on the intensity tatio of the components of ‘the first subordinate series lines, 
‘and the ‘displacement of the lines’ of the’second subordinate ‘series. ° The 
‘displacement ‘towards ‘thie ‘red ‘Of ‘the lines ‘of thé latter series follows ‘the 
‘eneral series law : it increases as the line number increases. For the line 


_-.\4978, the second member, the displacement is 1°2 A. units, while for 18985, 


49. 6, pp..781-768, May, 5, 1916,)-—-Deseri 
light, emission of series lines in canal-ray. spectra. A full description is. given 
of the experimental methods adopted, and the phenomena of, the light. emis- 
sion behind; the. kathode;. are discussed: at; some length... The. results, of 
the research show that for the series.lines, of hydrogen, helium, and, also 
Jithium, the, duration of the.light. emission increases as.the series number 
increases. A calculations made of the upper, limit of the duration of 
the emission for the H-. and; He-series, lines. .For Ha and. H the duration 
“of emission {T) is shown to be less, than 4.x sec.\; for H, T-is:less than 
10-% sec. For Hj the duration is apparently longer, about 4 x sec. 
the intense H-band lines in the blue and violet 'T is <4 x 10-7 sec; For 
othe He-lines 46876 and 14472 T. is < 6 x 107’ Sec., and for the next member of 
‘the:series T is of the order of 8:x 10~" sec. Theoretical considerations based 
Fabry. and Buisson’s ‘results léad to the conclusion that for the 
He; 107 and: probably has a valde’ of about 
view 10-* ‘sec, The latter part of ‘thé: paper deals with the: «connection 
‘between the duration of emission and the ratio of intensities of the displaced 
cand stationary: lines ‘in canal 

Theory of Starkeffec.. Epstein... “Phys. Zeits. 17. pp. 148-160, 
April. 16, i916.)—-A paper dealing with the. Stark-effect for the. Balmer series 
hydrogen. “The. details. of the theory. will ,,be given in jsubsequent 
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waa constant, ¢ the elementary charge, the mass of An’ electron; 
¢ the velocity of light. m and m are positive whole numbers, and the sums 
tie + and ‘correspond the ‘order nunibers ‘of the 
Balttier series; 86 that my 4 == while’ mm my + my for each Tihe of 
‘the series ts Constant,’ but for the'different lines Hg; H,-.. has the values 
8, 4, 5...°° Tables are” given ‘of the ‘Valdes’ calculated by medns of the/above 
formula for the lines ‘H,, Hg; "Hy; and’ the Calculated values are seen 
be in remarkably good agteemient with the | of Stark for these 
‘four lites. “[See Abs. 460 (1914), T4BT 
‘732. ‘tat Absorption: and ‘and’ Absorp- 
tions) BoC. Ce Baty! and° F/G) Tryhorn. (Phil. pp.4'7—480, 
May, 1916.)—A continuation ‘of -previous-work [see Abs. 660, 1405 (1915)] on 
the relation ‘between absorption’ in the° ultra-violet ‘and ‘infra-red! | 
The position of the absorption ‘band‘and" the ‘variation ‘of the absorptive 
power With: the ‘concentration of the ‘absorbing substance’ in: solution “are 
dealt*with here!’ In the two cases exantitied; ‘pyridine: and “salicylaldehiyde, 
the Ultra-violet band shifts towards the red .on ‘addition small 
‘quantity of solvent and then back to the ultra-violet as the concentration of 
__ the solvent decreases. With increasing dilution the centre of the absorption 
‘band approaches the true value for the vapour. The shifting of the bands in 
solution isi due. to a combination or tendency toa combination, of, the.-sub- 
stance with the solvent, and of necessity the fundamental infra-red ‘band 
Must also:-shift with dilution. Inversely, the: solution..acts asa single. entity 
with, its own fundamental frequency. of vibration in. the \infra-red,, A new 
entity is formed when the concentration.is.altered. Consequently thederived 
ultra-violet frequencies must change, and. change. 
the infra-red. frequencies, as. the concentration is.altered.. 
The variation of: absorptive, power with 
in: the..case. of pridine am exhaustive.range .of dilutions and in 
‘Watious, solyents. ‘absorptive power (4) does not.follow Beer's law, and 
@ new, formula duced. which fits.the: experimental. lues., This formula 
1 K is the, max, value. of k in.the given, solvent, 
constant characteristic of the substance.and solvent used,.and. the dilution. 
ispointed out, also, that, this, formula. with: suitable; modifications.,is 
applicable to, solution _phenomena in general when the mass-action.law.dpes 
_not hold,... Thus, the modification where; are the 
molecular conduetivities ofa solution’ at: concentration Y_and at inGnite.dilu- 
tion respectively, holds for weak, electrolytes. at concentrations. smaller than 


and E. Friman. (Ann. d. Physik, 49, 5. pp. 611-614, 
-1916.)—The principal lines of the K-series, of the elements As, Se, Br, Rb, 
Sr, Nb, hate been: detéfmined by. the 
-méthod and tlie ‘results shown to bein excellent agreement with: Moseley's 
poantiting wavelengths eid siomis: queers 
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frequency Spectra:(L-seties) of the Elemtnts' from Ta: Mz 


Siegbahn and E. Friman. — Ann, d. Physik, 49. 5. pp. 616-624;- Aprili-t; 
1916.)—Tables of wave-lengths; ve ifitensities, etc., of the principal et 
in the spe of the elements Ta, W, a aie Hg,.Tl, Pb,’ | 


Shectrum. of Ronigen Rays, 0. J. Zobel. (Phys., Rex. 1. 

582, May, 1916,)—In. an, application ofthe Fourier analysis, to radiation pulses 
which might result;in. giving the proper, Réntgen, spectrum, Sommerfeld, [see 

Abs. 1267 (1916)], the relative merits ,of two. types pulses—the 
‘one-sided ;;, (electri sign during:each pulse) and. the 
iL -of .electric force ..equals, zero, ;for .each,pulse), 


- Sommerfeld concludes, “every: ome-sided pulse haa. its; spectral maximum 


in the longest wave-lengths. On the other hand, the intensity of the com- 
that-only.a; ‘two-sided ’;pulse ean produce am actual Réatgen 
«co Thisresult is.oow, criticised, the author attempting. to-show 
that: both types ofipulses give. broadest..maximum in, the spectrum, at 
exactly the same-wave-lengths, and, thatthe other maxima) oceur at the same 
wave-lengths also, he concludes ‘that the “ome-sided "pulse does. not 


‘Biggs. \(Phil. Mag! 82. ' pp, 480-488, May, 1916.)-—Prom’a' consider- 
atibiy of ‘the work of Rutherford Andrade (1916)), 
atid éf Rutherford, Robinson) and Rawlinson Abs, 182'(1015)}, ques- 


‘tion arises as to whether the-number ‘of quanta: which: y-rays of given fre- 


quency may impart ‘to ‘secondary #-particles is independent of the energy of 
the impinging y-rays, ‘ot whether ‘the ‘y-rays, when they lose: energy if ‘passing 
through matter; may’losé'also the power of producing Grays of great-erergy 
“whether, for instance; ‘rays that originally: can impart 5h» to-an electron 
‘may belable, after passing through 1 cm: of to'impatt at most the energy 
For ft seemis: probable ‘that: passing through matter y-rays may Jose 
‘ertergy Somé thet’ way than°by the’ production of Says: “It-is suggested 
thatthe ‘scattering. of y-rays ‘investigated by Florance 864 (1914)} may 
‘Be “due te’ the’ forded vibration ‘of electrons:tliat re in! thejatom! and 


theréfore ‘absorb’ 1éss: energy’that those projected as ‘secondary iif 


this’ is correct) it is ‘to .be ‘expected that prays; after" pasting through’ a con- 


thickness of matter) would? be;' as it were, shoraof'senie of their 


available ‘quanita;/and that therefore their secondary S'radiation would ‘be,on 
the’wlole, than that of the bas b= 
The paper describes an investigation of this point, It was found that if 
on? exists; it ‘lies. “beyond the rahgé'of the 
‘Solvweidier, Physik, 49. 594-608; April 1946.)++This 
consist vations ion'a:paper of ‘the same: title:-by [Abs; 205 
Work Kohirausch and of Meyer (Jahrb. d. 
-A.—1916. 
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1908) oe shown that the mean relative (percentage) Sacieiion of the observed 
ionisation currents is Jess for unsaturated than for saturated currents, The 
experimental part of the work, undertaken by Ernst [Joc. cit,], confirmed these 
striking results. lIonisation fluctuations and conductivity fluctuations are first 
considered when the ionisation is “its duced by a-rays. Fluctuations due to 
recombination of ions are subseq mined, the mean relative fluctua- 
being expressed by ion er of 
788. ‘Element: “Brevium ahrbuch 
686; “A —Uraniam, X con- 
sists’ of two’ elements, ‘uraniuth' titanium half-periods of 
a plac ce in of the ft ‘periodic 


riments on. Of a-particles given off, by, polonium, in a hydrogen 

it. was noticed | that the jonisation current, at a given, from 
source the rays increases, slowly. time... T Thesu is now. put 
ward. fhat volatile, compound of Po and lydrogen is sugh. Col 


duced: sample of-allanite was-ahout-one-cighth that; of the; Nernst mantle 
sand. one-fifth that: of the same.quantity.of uranium, nitrate. coo!) By W. 
syd soiling! bas gaitssd'vd eteixe lenses on 
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pp. 604-606, April 8, 1916.)—The oF has shown [Abs. 1696 (1915)] that 
errorsin the determination of the diathermancy of liquids due to reflection, etc., 
at the end-plates of the containing vessel could, be eliminated by. measuring 
the absorption . produced ‘by a. capillary layer between the plates. The 
method fails in the case of thick and’ syrupy liquids, for which, it is im- 
possible. to obtain. layers of sufficient thinness, and also. for liquids. hav ving 
strong absorption bands. _ In these cases it is shown how the end-plate error 
can be allowed for by making use of the fact that the absorption produced 
‘by plates and capillary layer is inversely proportional to the difference 
‘between the refractive indices of the liquid and the plates. This statement 
has been verified by observations on 40 liquids, using 
worked quartz plates. D, W. 


“292. Influence of Pressure on the ‘Cabbie of Explosive Gas-Air Mixtures. 
Tetres and F. Pienz. (J. fiir Gasbeleuchtung, 57. pp. 990-095, 1001-1007, 
1016-1019, 1914.)—The influence of pressure on the explosive limits of mix- 
tures of hydrogen , CO, and ‘methane with air, and on the processes of 
combustion has dh investigated by éstimations of the products of the 
_ ‘Peactions. Increase of the initial pressure restricts the region of explosion, 
particularly with the mixtures containing CO ; the upper limit of explosion © 
_of methane furnishes, however, an exception to this rule. The explosion limit 
is by no means a sharply defined region, diminishing concentration léadin 
gradually from the region of explosion through one of decreasing’ partial 
combustions to mixtures which do not ignite. With hydrogen and methane, 


such: partial ‘combustions are lacking at the upper limit of explosion. The 


explosive limits ate defined as the concentrations of combustible gas at which 
the leat developed in unit time exactly covers the ‘logs, so the combustion 
either just does or just does not proceed through the mixture. “With rise’ of 
temperature these limits are extended. As regards the ignition, it is found that 
no essential difference exists between ignition by heating and ignition by a 
spark ; the locality of the ignition does, however, exert a marked influence on 


"9908. Characteristic Curves for COs, SOs, NA, and Steam. B. Leinweber. 
(Zeits. Vereines Deutsch. Ing, 60. pp. 868-866, April 20, 1916.)—Hitherto no 
analytical equation has been discovered, making it possible to determine cor- _ 
responding values of p and » for dry saturated vapours, The law po*=C is — 
approximately true for permanent gases (i.¢c. very highly superheated vapours) 
but even then the index n is not absolutely constant. The author attacks the 
problem by drawing the #, v curve for dry saturated vapour from published 
tables and thence deriving the “diagram characteristic” [see also Abs, 701 
(1918), 181 (1914)] which shows at once the index n (in pv* = C) correspond- 
ing to each point on the “ condition curve” #, v. The value of nis not con- 
stant, but may be expressed as a function of p (or v). The characteristic 


curves show clearly the effect of any error in the tabular values of $, 9 (which 
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characteristics are obtained from which the mean values, of are calculated. 
The, primary, curve, the characteristic curves. J, II, and, the mean curves 
(dotted) for, SO,:are shown in,the Fig, Similar curves are given for. CO,,NHs, 
and steam... The critical. pressures are, ;-COs, 75 atmos., 81°,C,,SOs, 81 atmos., 
156°.C.; NHs, 180° C.; steam, 205 atmos, 860° ©. it is:shown 
that.at low pressure. and, temperature'the exponent of the:‘condition. line” is 

practically constant. Mean values ==0-94 up to. atmos, 
1:06 up to 0°88 atmos, for SOs; 1-0 up to 0°95.atmos, for NHs; and 1-074 up to 
0°85 atmos; for H,O. At higher pressures, except, .in the: case of the 
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The mean curve is curved for SOs (see. Fig,) and, yetmore ‘curved, for,, CO, 
(aimost parabolic in the neighbourhood of the critical. pressure) ; but.for NHs 
and it; is practically a; straight line, corresponding to,a==1:07 and,11 
respectively;.; ‘The critical, pressure is,low.for SOs, lower, for. COs, but. much 
higher for NH» and. water... In. other:words. the line,w.is,straight for critical 
pressures, above).a value lying, between 81..and,.115 atmos, and, for.lower 
pressures. becomes) more; curved. the: lower; the critical. pressure, at. any, = 
present four vapours.are concerned. order to-obtain an.eq 

tion for the Condition curve f, 9, itis necessary to = + F (9), where 
f(?)is such a function that it gives the curyed line. for vapours with low critical 
+ tan ¥) + tang)... The 


VOL, xIX.—A.—19 Vv | BIG FOV 


\ 
ted 
\ 
\ 
\ 
\ 
\ AS 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
> 
a 
vas 
f 
: 
as 
* 
A 


the: other hand, i¢ @ function imparting’ tothe 
charaeteristic its dscillations about the line Then for vapours! with 
high critical pressure; 4} where'c is a'constant.: ‘Before the valaes 
of can be asefully evaluated itis necessary to deterniine 'moré 
accurately tables giving actual values for Vapoursi' Variktions for 
steafif'are ‘not sufficient to 
Law of Distribution ere and Theory of Viscosity and 
Conduction in a'Non-uniform Simple Monatomic Gas; Chapman. 
(Roy. Soc., Phil. Trans. 216. pp. 279-848, May 26, 1916.)}—-The kinetic theory 
of gases can be developed accurately only after the distribution of molecular 
- velocities has been determined. This was done by Maxwell in the case fe : 
- uniform gas, but his well-known distribution law does not suffice for an rate = 8 
of diffusion, viscosity, or thermal conduction since these onlyocéur ( 
when the gas is fof uniform: Previously [see Abs. 686. (1912)] the author 
endeavoured to extend Maxwell's accurate theory of a gas to molecules.of this; 
most general kind possessing spherical symmetry, by assuming a simple form 
of the-velotity distribution ‘function. These calculations were only approxi- 
~. mate, and in the present paper the author obtains a general e ression for this 
- function for a gas in which the mean velocity and temperature vary froth point 
‘© point, the molecules possessing spherical symmetry, the state being, such 
¥~ that the molecular paths are sensibly rectilinear for the majority of the, Aime, 
the duration of the encounters being small compared with the timé between 
two.and, finally, the M.P:P: being small compared with th¢ space on of 
pressure, density, and temperature. 
| The formulz obtained are worked out in detail of 
e molecules ; (2) point centres of force varying inversely as mth power of the 
tite ae nce, (6) rigid elastic spheres, (c) rigid elastic abtracting spheres. The 
agree best. with experiment in this last case; it gives’a formula of 
| the Sutherland type for the variation of.viscOsity with temperature. Theo- 
°_getically the numerical constant 7 in the equation p = /SC, connecting viscosity, 
conduetivity, and ‘specific heat is Shown to have a value rather greater than 2°5 
for all 8 types: of molecules ; varying’n in (a) from 0 to @ only causing f to 
alter from 2°5 to 2°525. -The expression ‘obtained for molecular diameters in 
terms of » those obtained from 
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“706. Energy of aid in Isotropic Solids. 
Brillouin. (Journ. de Physique, 4. pp. 681-609, Oct.-Nov., 1914.)—The 
theory of solids is incomparably more difficult, and our knowledge of 
it less advanced, than that of fluids. The hypothesis of Clausius, that the 
kindtit énergy of one ‘gm“molécule (or mote exactly ‘of one degiee of freedom 
_ of this'gm.-molectile) is preportional to the experimental absolute’ re) 
is not'at all ‘applicable to'the°case solid. Proceeding on’ the tines of 
classical’ thermodynamics, combined ‘with modern ideas of “ black” radia: 
tion; ‘but without anywhere introdlciiz the ‘notion: of “quantum,” the avthor 
deduces formulze; giving the connection between the thermodynamic potential 
ani! the genetal properties of ah’ isotropie’ solid’ body. "The energy of 
colt agitation: of is “shown fo giveit’ by the product “OF 
“aniversal function.”“ (involving ‘the velocities and frequenciés of the waves 
in the-ether arid material’ medium, together with ‘the density’ of the enery 
and the quantity MV/2st in’ whiclt 'V is thé‘ volume ‘of the molecular mass. 
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formula gives the energy of rotation of the gmmolecule, This relation is 
seen to be very far removed from that which holds in the case of a simple 


708. Entropy of Solid Solutions! “O.Stern. (Ann. d. Physik, 49. 7. 
oe May 11, 1916.)}—The author gives a general theory of solid solu- 
‘based ‘én the assumption that} in. @ rhixed crystal, the: molecules. of: the 
ponénts are ‘arranged in equilibrium layers with 4 space-lattice;steucture, 
and are able tolintérchange their: positions by diffusion. All:possible 

ments” of ‘the ‘crystal dreobtained by; distributing the’ different: kinds. of 
molecules in°all’ possible wdys<over the lattics; and eaclr.of: these jarrange- 
ments repfesents'a definite chemical compound isomeric withall the others, 
The probability of a selécted>drrangement and: the! ehtcopy of:the:solution 
afé obtained with thehelp of thé theory of chemical equilibrium, and,-this 
gives general formula for-the free energy and specific iheat.i The.value, of 
the entropy approached at high temperatates with that-obtainedifrom 
the classical-theory, but it is-not:zero atthe: absolute ‘zérd. of: temperature 
unless Orie arrangement: only! has’ a: smaller free: energy than all:the others, 
This isthe condition for Nernst’s ‘theorem (that the-entropy tetids to-zerd'as 
the teinpetaturé decreases) to’ hold. If more. than arrangement: has: this 
same mininium'amount of eriergy the Netnst theorem does ‘nat: hald-good. 
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188-201, Feb., 1916,)—-From ‘experiménts showing. that. speech, is 
reguit of action of the mouth-parts in varying the intensity.of the voice and 
mouth-tones, and through photographs taken with the string galvanometer 
of each ‘letter sound of the alphabet, it is concluded that speech isa rapid 
vatiation in intensity of the voice and ‘mouth-tonés according .to definite 
sound patterns called® letters’ of the alphabet... From the photographic 
vibration records the phonographic alphabet is obtained by. measuring he 
intensity main tone of the record. 

“hie precise meatiing will be clearer if illustrated by an example, Thus, 
if a tone of; say, 1000 cycles per sec. commences softly, increases. consider- 
ably in loudness reaching a maximum in about'1/150 sec., decreasing to about 
half the ‘amplitude: in the: next :1/150,sec,, then: very ‘slightly increasing and 
decreasing in the next 1/150:sec., it is claimed thatthe sound.of is heard, 
No matter what the pitch, provided the fluctuations of loudness follow: this 
_ Jaw and are included in about 1/50 sec., it is asserted that the sound of 6 is 

‘recognised. Thus, in the fiftieth of a second, we may have 20 vibrations at a 
frequency of 1000, or only 5 vibrations at a frequency of 250. 

A design for a voice-operated phonographic-alphabet writing machine is 
also described. The object of this device is to record speech automatically 
in ink on paper in the form of an easily read compact system of natural 


characters called the phonographic alphabet. Its design comprises a high- 


power telephone transmitter controlling electric resonator circuits, the 
intensity of currents in which is measured by the vibration of mirrors 
reflecting i upon a selenium cell connected to a special recording pen. 


708. | Sub-Helmboltzian Vibrations of a Rubbed String. H. Clark. (Phys. 

_ Rev. 7. pp. 561-679, May, 1916.)—The problem of the longitudinal vibration 
of a rubbed string has been extensively studied by Davis [Abs. 1261 (1906)], 
_to whom it was suggested by its usefulness in the study of the effects of 
mechanical stress upon the magnetic properties of materials. The present 
author undertook a further study of the subject with a twofold purpose: 

- first, of determining more carefully the conditions necessary for the production 
and accurate duplication of the various wave-forms with unfailing regularity ; 
and second, of studying in detail particular conditions of rubbing hitherto 
uninvestigated. 

A satisfactory solution of the first of these problems is due largely to the 
adoption of a new rubbing device whose action is extremely uniform and 
reliable. This was a silk-covered brass wheel wetted with alcohol and 
- rotated by an electric motor. The second problem refers to the so-called 
_ sub-Helmholtzian vibrations which, under favourable circumstances, may be 
produced jby ru tally reo slight pressure. They are of small amplitude and 


H. B. 
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_ 199. Variation of Sound Intensity with Distance. G. W. Stewart. 
(Phys. Rev. 7. pp. 442-446, April, 1916.)—A continuation of previous work as 
Pee to the e departure of sound intensity from the law of the inverse square of 
area in the surface of a rigid sphere, to 
| which the human mouth is assimilated. | 
The results are now applied to hearing by use of the reciprocal theorem 
of Helmholtz, arid ate shown in tables,” [See Abs. 1716 (1915).] EH. B. a 


Resanance Theory of Audition due lo, Helmbolt in. age ith 
| ra Acoustical Phenomena referred to as Reflection or Pfaundler Tones. ye A, 
Schulze. (Ann. d. Physik, 49:6. pp. 683-709, May 5,.1916,)—An experi- 
mental research in which a number of tones were examined and the.resulis, 

as favouring the resonance theory .or- the: periodic theory, given.in. tables 
occupying five pages. The chief results may be summarised thus :—For.the - 
regular intermittances or fluctuations of intensity or regular phase-changes 
of: primary given tone, also for the.so-called reflection tones or Pfaundier 
tones; and. again for the related Seebeck tones, what is heard, contrary to 
earlier observations, is not in agreement with the periodic,theory of audition, 
but;.om the other hand, is: in. all: details.in. perfect agreement with. the 
resonance theory of audition and confirms it... The ear always. behaves in these 
cases asa set of resonators.in the sense of the conceptions of Helmholtz. 
Hence there are no reflection tones, just asthere are ne tones. 


‘Pressure of Sound Waves. E. P. ‘Lewis: | pp. 046-848, 
May 5, 1916.)—In his “ Heat Radiation,” Planck, after proving from electro- 
magnetic theory thal-the pressure of radiation equals the volume density of 
radiant energy, shows that the corpuscular theory of light would give:a 
pressure twice as great.’ From this he infers that the Maxwell radiation- 
‘pressure cannot be deduced from energy considerations, but is peculiar to 
the’electromagnetic theory and is a Confirmation of that theory. Theimplied 
conclusion ‘is that mechanical waves would ‘not exert a pressure of this 
magnitude. It is then recalled that Rayleigh has shown, from energy con- 
siderations, that transverse waves in a cord-exert a pressure equal to the linear 
energy-density; and that souid waves in air must’ cause a to 
a volume density of energy in the vibrating medium. 

' As the pressure due to sound waves in a gas must ‘be ultimately’ the result 
of molecular impacts,’ it would: seem probable thatthe magnitude’ of this 
pressuré may be determined: from: the elementary kinetic theory; arid’ this 
proves to be'the'case.’ The following is an outline ‘of the author's method. 
Let U? be the mean square of the translational velocity normal to the surface 
in question and let «? be the mean square of velocity i in the same —— 
dae to displacement. ‘Then total Pressure on — 


Nm. = ‘Nm (U? + 
out on the whole £2Uxis‘zero. But, apart from ‘the waves, the! gas 
ressure would be NmU?, which leaves as pressute due to the sound waves 


Nm? ...(1). But this is the volume density of wave energy. “For if the 


waves w the volume density of is— 
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TY. AND: MAGNETISM. to 


‘BOR.’ lof Dielectrics: Rendus, 
162: pp?’ 292-288; 21, ‘the total! electric field: in 
+ the ‘author shows: that within’ any dielectric the 

equation — 42K . satisfied, where is the polarisation co- 
efficient. This equation negatives the author's former assumption ‘(Archives 
‘Néerlanidaises, p/227, 1901) that in the transmission ‘of plane waves across the 
surface’ of two dielectrics) the’ component ‘along ‘the surface, ‘of the 
longitudinal field; has no discontinnity at the surface, and shows that when an 
assumption is needed for determination, the true:one is, for simple harmonic 
waves, that it is not the component along the ‘surface’ of the longitudinal 
field that’ vaties continuously, ‘but K times the component. Further, it is 
shown that, in a medium consisting of two or electric 


BOB. The Law of Electromagnetic Lombardi. 
tecnica, 8. pp. 286-295, May. 15,-1916.)—-A discussion, which. took. place. lately 
upon, the: exact.enunciation of the law of electromagnetic, induction and.u 
the:.interpretation of |some:.experiments, the purpose .of which ..was. to 
demonstrate thatthe common; enunciation this law. was. incomplete, if 
incorrect, leads: the, anthor.:to consider this argument... Starting, from 
Faraday’s: | sand, conceptions, the author shows that in:.all cases 
the value of the.¢.m.f. induced in a.conductor, is. the. sum of, the elementary 
each, element. of it bythe. number of, tubes.or, lines of 
magnetic induction cut.in. unit. time... This is the exact, manner.of enunciating 
law-of magnetic induction... But; onthe other hand, the consideration of 
the variation of .the magnetic. flux.through. a, closed; circuit, leads 
siderably simpler calculation of. the integral e.m.f; generated in the. circuit. 
This:form of enunciation of the law of the electromagnetic jnduction, is, then 
of practical-interest only, but it does. not answer to.a physical 

It, therefore, must. be applied.,only.in. those.cases that fulfil, the conditions in 

which the experiments, of Faraday, from which it was originated, were made, 
These conditions are that the induced circuit be always closed, that its form 
be not changed, and that no’brushi¢s or*sliding' contacts be employed. 

The, author discusses -Hering’s, experiments [Abs, 838 (1908)] and also 

Blondel’s, and describes an apparatus devised by himself for the same pur- 
pose ;; the. to that of Blondel, b ut more 


804. Mobilities of Ions ons produced by spraying Died Water. | 
(Roy. Irish Acad., Proc. 88. pp. 9-28, May, 1916.)—Previously the author has 
investigated the electrification given to distilled water by; breaking it,up in 
- contact with air [Abs. 1702 (1914)]. The water takes up a positive charge 
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proportidnal:to the area of new water-srface ptoiuced'; the negative charge. 
is carried off inthe air, which; contains ions of: both: sigas with negative’ in. 
excess, The author ‘now investigates the mobilities of these:ions, :The coaxial: 
cylinder method of measurement?is sed; in which the ionised: ait is drawn at 
a steady: rate from the’ spraying chamber between thé cylindrical electrodes. 
and current+voltage curve :is plotted. a number of) different classes of) 
ions is: :present,; each: class having | definite. mobility,» the; curve is made 
up of a number: of straight ‘lines, thie’ final: line being parallel to:the axis of! 
voltage. Each intersection represents a:voltage at which one class of idn: is: 
saturated, and the mobility is given by V = log.(6/a)Q/2xLu, where V is the 
saturation voltage, a and Db are the radii of the inner and outer cylinders, Q is. 
the quantity of air draq@ni throngh: per séc,, L the: length inner cylinder, 
and u the mobility. | The author summarises his results as follows :—Twelve 
classes! Of ions Havinig riobilities of 000088, 0°0010, 0'0048, 0018, 
012, 0-24, 109, 6-97 and 65: per These are 
found cattying Both Positive and’ negative ‘except’ the fastest, which 
has ‘hot been’ found with a’ positive charge!” There’is no’ Change of ‘mobi 
time withih a he ions exceed the’ 


May; 1976. this work the mobilities of the ions cafried’ ‘ale 
bubbled through mercury are examined. The method gre ecm is similar in 
principle ‘t6 described in the ‘Abstract; “The ‘mobilities are 
found’ to ‘vaty with’ the dime?! thé “loi the: inte’ that elapses 
Bubbling’ and measurement, the’ smaller é mobilities.” With’ sufficient: ‘time, 
the mobilities reach Steady’ values. ‘The slowest ion finally reaches the’ same’ 
mobility a8 the large Langevin ‘ions’ found the atniosphére; ‘and it Ramé’ 
gases’ which ‘have beeh allowed" to” theré’ig no further 
were theféforé’ made’ owifig’“titné the 
values tobe’ Feathed “Wsinig undried air’; (2) ‘similarly, wsitig dried 
ait (8) 48'soon'as convenient ‘aftérthe bubbling, using undried air (a simi- 
using dried air. “Five sets ‘of ‘ions are ‘shown to exist “all four 


in the different aré the same alPcases, 
The variation of mobility with time is explained as due to the ania 
ions ‘occ rvenian on water-vapour before arriving at a stable condition, 

per ‘of ‘vapour presént: 
"Phemobilities of the’five’ stable bots? using 
bubbled througl correspond closely ‘those ‘of the five slowest 
groups found in ‘the preceding ‘work, using air from ‘sprayed’ water;andin 
a joint’ discussion ofthe results with the: author of the'prsceding paper these. 
‘Oups ‘alone are’ dealt ‘with: Amongst various possibilities the ‘authors’ put 
tward the suggestion that there is onestable’ size of water: globule:to whicl: 
a chargé is ‘attachéd, “anid the ‘five different’ ions Consist of groupings? of! 
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globule is taking on: water, arid therefore the grouping’ which constitutes an’ 


ion is growing ata rate depending on the number of globules it contains. 


The constancy of ‘the ratio of mobilities is at‘once explained on this theory,: 


According to this ‘view ions of each class combine to form thé next’ slower 


class; and, given sufficienttime; an excess of the most complex ion would be: 
obtained. ‘The percentage of slowest ion present does increase with time, 
but it:is uncertain whether this miay not be more 


DISCHARGE ‘AND OSCILLATIONS. 


of Hydrogen Molecules and 


Hs. A, J. Dempster, (Phil. Mag. 81, pp. 486-448, May, 1916. )—By the, 
analysis of positive rays J. J. Thomson has shown that in a discharge-tube. 
containing hydrogen there are present charged atoms, charged molecules, 
and sometimes. a constituent. with a mass, three times that of the atom of 
hydrogen, In the present investigation a different method of obtaining the 
positive rays, was. used, accelerated electrons from a Wehnelt kathode being 

employed for this purpose, Combined electric and magnetic fields deflect 


the Positive particles through a parabolic slit into a Faraday measuring ~ 


2 It is found that electrons of 800 volts velocity ionise. hydrogen by 
detaching a single elementary charge from the molecule. They are not able 
"to dissociate the gas. The positive molecules so formed are able to dissociate 
the gas. When this, occurs the complex Hs isformed.. Hs cannot be regarded 
asa stable gas, since it is not of the 


Fitzgerald. (Roy, Irish. Acad., Proc., 88. pp. 1-8, May, 1916,)-—Leaves. of 
sycamore, chestnut, grass, chrysanthemum, and others were placed on an 


insulated support in a metal: vessel, the lid of. which was a quartz window, — 


with metal gauze underneath, through which ultra-violet light was passed, 
The tray containing the leaves was joined to an electrometer, and the metal 
vessel to a source of 940 volts, . The max. effect from a leaf (sycamore, chry- 

santhemum) was about 10 % of that from the same area of copper. Acetone. 
solutions of chlorophyll are inactive, but a very active precipitate is obtained 
by diluting them. largely with water. With warm distilled water an extract 
_ can be obtained which is half as active as copper. The results are taken as 
showing thatthe emission of electrons under ultra-violet light is facilitated by. 

vity, 


"808. by Vacuum Tubes. R.. s. ‘Willows and 


H. T. George. (Phys, Soc., Proc. 28. pp. 124-180 ; Disc,, 180-181, April, 


1916.}—The experiments are a continuation. of those ‘of Willows [Abs. 1618 
(1901)]-and Hill [Abs. 486 (1918)].on the absorption of gas which is brought 


about by electrical discharges; A new quartz bulb does not.absorb:air, but 


if.it be fed with. repeated doses of hydrogen—which are absorbed. when an 
electrodeless discharge is passed—it.then becomes very active. If discharges 
in hydrogen are alternated. with those in air the bulb can be made to,absorb. 


increases. 
VOL. XIX.—a.—1916. 
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of sutface absorption, and; im.their own: experi- 

ments at léast, also: Swinton’s theory that the gas is.shot.into the. walls and 
held there. It is supposed that chemical, actions occur. with. air, and oxida- 
tion products are formed ; these are teduced: by hydrogen.” ‘The. process. is 
 comparéd with the formation of:the plates’ in a Planté.cell ;.the,absorption 
of to the and that of air to ‘the 


PROPERTIES AND. INSTRUMENTS. 


Light-sensitiveness of Selenitim Crystals. J. 
die 7. pp, 551-560, May, 1916.)—Selenium crystals of the hexagonal, acicalar; 
and monoclinic lamellar types were illuminated in a direction perpendicular 
the’ and a current was passed through them at right angles to 
the light by means of Pt-electrodes pressed against them by a weight, It 
was found that the resistance decreases with increase of temperature, with @_ 
small increase in some cases between 0° and. 50°C, The theory now adopted : 
is the ionisation theory [see Abs, 209° (1914), 902 (1915): Tt is found that the 
coefficient of recombination decreases increase of & m pers in much’ 
the same manner as it does in gases. 
Over a ‘wide range of temperature the tate’ of initial 
tional to thé conductivity in the light. The sensitiveness’to light’ does not 
and ‘60° | 


eit! Mag. 81. pp..276-285, April, 1916.)—Expressions are obtained for the — 
mutual induction of coaxial circular coils and for the self-induction of sole- 
noids. The formulz are given in the form of infinite series, and apply to 
the case in whic the circles are close together. Formulz previously given 
hold for the case n which the circles are far apart. os Abs. hi: ae 


M: 


Mutual Induction Coils. s. Butterworth, Mag. 
81. pp. 448-454, May, 1916.)—In certain types of variable inductances, one 
coil moves so that its plane, remains parallel to, and at a constant distance 
from, the plane of a fixed coil... This.leads to the problem of determining the 
mutual induction of two circular. coils in parallel planes, the coils not. bei 
coaxial, Formule. are given for such. the worked out in 


Blecivicat Capacity of Gold-Leaf Barratt, (Phys: | 
Proc. 28. pp. 162-170 ; Disc., 170-171, April; 1916.)—A:gold-leaf electro-_ 
scope is frequently used to compare exceedirigly small ionisation cutrents: 
For this purpose it is much: more sensitive than a quadrant electrometer. it 
the: capacity of the electroscope is known, then the absolute value in.ampsi 
of the ionisation ‘current: can be deduced. A method is: described: for 
measuring the — gold-leaf electroscope, the method depending 
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as many times as necessary, and ‘deducing the capacity: of the eléectroscope 
from the observed drop of potential, . The method gives ‘consistent: results 
when’ the experimental conditions are widely varied: of deflection 


Specific’ Retislance ‘aha Opticat’ Constants ‘of’ ‘Thin Wetal Layers.” B. 
P (Ann. d. Physik, 49.6. pp. 581-668, April 11, The’ ‘meta 
used in the résearch here described were Pt, Pd, and Ag, in layers whose 
thickness varied from 1 to 100 pp. The Specific’ ‘éonductivity, the téfractive 
index (n), and the absorption index (k) were determined as functions of the 
thickness of the layer. The respective | curves, which express these quantities 
functions of the thickness, are of ‘the type for ‘each “of the petal 
dealt with. The variation of mand with the thickness is seen, to, 
ae phenomenon with the rapid variation of. the specific pote om 
ck has determined, the values of » and } for | thin copper layers as. func- 
tions of the;thickness, and his curves are of the same type as ‘those here 
given. “The latter contain: res | in t the 
Conducting. Dielectrics, also for. the: Measurement.of the, Phase. Factors, of Rheostat 
Resistances. F. Tank. (Phys, Zeits. 17. pp.114-117, April 1,1916.)—Based 
On. the. property that the resonance of a parallel installed self-inductance and 
capacity,can, be made independent of a parallel resistance, and with. the aid 
of..Sumpner’s. electrodynamometer . as recording. instrument 
_[see-Abs. 285 (1916)}, a method has been devised for measuring the capacities 
of condensers with conducting dielectrics, The sensitiveness is at least equal 
to that obtained by the Nernst, method, The process also admits of measur- 
ing the ¢ jacity of self- inductances, and for the determination’ of the phase 


H. H. Ho. 


moniée. rat ourn. de. Physique, 4. pp. 770-786, read 
_ before the Soc. frang. de Physique.)}—The present investigation isa continu- — 
ation of previous work [Abs. 1444, 1445 (1914)] on the propagation of 
electricity through liquids ‘which: are’ poor conductors;'the special subject 
‘being’ paraffin oil ‘of density 0'676 at 24°C.’ “The. liquid “was placed 
Between. two brass cylinders so arranged’ as'to' be'cohcentric: ‘The external 

-wall-was charged in various ways, viz. by Gouy elenénts, Datiiell’ cells,‘and 
accumulators.’ A zero method was ‘employed to ‘measure ‘the aniounts of 
which pass‘ through to the inner wall!’ ‘The ‘first part deals ‘with 
ges of long duration, when the potential is maintained constant between’ 

the two armatures. The variations of the ratio #/Vi have been studied, where. 
frisithe weight, ¢the'time, and V.the potential, and curves are. given showing 
ofthe time: ..When the curve has: for coordi- 
nates log, tand:log; isofound>to consist, ofa rectilinear part: followed 
«by an inflected curve and then another rectilinear portion.of slight inclination; 
For the rectilinear: portion, p/Vis= ¢t-*, where ¢ is the logarithmic) base and 
a-and are constaats, the ‘variation of the ratio indepen- 
dent ofthe condenser: previous law. 
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Obata: (Math: Phys, Soe, Proc’ 8. pp.894400, March, 1916.)— 


the e.m.f, ’s."_ A comparison is made between the observed facts with 


to 
‘oil and results obtained ‘with solid dielectrics,” The’ only ‘différénces 


aré‘lin' thé’ Speed ‘the ‘variations. “The law tasbeeit found wlien 
plate is miaintained at “a Constant Potential “and! the inertial 

‘and wifhphenoméha dccurring’ at the’ initiation of the charges. ‘The’ total 


‘charges disengaged on the internal plate by char es of shért duration on the 
‘external, ‘ttiose disengaged on the intérial plate during the chatging 


‘On the investigated; charging of the external 


sudden charge on thé Taternal, this Charge is‘ followed 
Sow electricat development t duting'‘the fretion$ of a second following 
“Phe “third part’ deals ‘relationship’ betweert the- ged of ‘the 
internal walls,’ while’ the’ fourth ‘part Considers the influence of 
‘the’ thiékhess’ of the dielectric: ‘during ‘charges’ of ‘extremely short: duration, 
‘and “also” durifig’ extended intervals:"°The ‘author ‘finds ‘that the’ atid OE 
the charges’ onthe inter plates of two vatiés ff the ‘same’ sense 
with’ the dufation’ Of “Charge the externat "plate. the 
‘authot States that the laws’ of Fae of ‘through’ ‘paraffin 
‘oil ‘ate the same as those éstab Ciirie for’ electrical ‘propagation 
through crystalline bodies. The paper abounds in ees data 


Dermal BMAF? sand Resistances Weissen- 


di 5, pp. 1916,>: Dissertation, 


‘Freiburg)—The elmifi’s and:resistances of Nernst and Auer rods, quartz, 
glass, certain silicates by the author. 
‘The: Nernst.iand Auer rods give’ values: of the sathe order, but the former 


‘shows a:decrease ini eim.f.:towards lower temperatures, while the latter shows 


-Qn:account:of the high’e.m.f.of the Nernst rod:the: Peltier: 
effect’ could. be observed, optically... The, other substances.also gave -high 


experiments: the conduction in Nernst-and ‘Aner 


rods vis essentially ‘The behaviour: of ‘glass: is more complex 
gives:indications of being partly metallic and: partly electrolytic. /The'e.m-f. 

Of rods follows a formula duéito Baedéker, but that of)the: Nernst 
rods:does;not.- the:theoretical part of the paper the author discusses the 


'petiod 19 months! the: variations of 11 mahganin fesistarice standards 
‘were obsérved:° Standards of tow denomitiation Varied ‘in a manner similar 
+o that‘observed by Rosa and ‘Babcock, while those*of higher denomination 
decreased: ‘Gonsiderably summer. The cause of this is believed to be the 

ge ‘te coldensed? moisture’ “The ‘seasoriél variation ‘of ‘the’ coil was, 
iin béth cases, far Staller that observed at Washitigton: “The constancy 
‘of sealed resistances is. sats etory éven’in the very damp ‘atmosphere Of 


ELECFRICITY : AND) MAGNETISM. 


of em.f.'s, viz, “The quantities of electricity disengaged at the wit 
of the condenser after equal char ging: intervals ate proportional ‘to the p.d.’s, 
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ALTERNATING: CURRENTS. AND MAGNETISM. 


im Nickel Wires due to’ Transverse Magneli 
Ww. Brown.. (Roy. Dublin Soc., Proc. 15, pp, 121-124, May, 1916,)—-Experi- 
ments, were made with soft nickel wire by subjecting it to the influence of 
transverse magnetic fields both direct and alternating. These fields were pro- 
duced in a gap formed of soft-iron tube by means of five insulated copper wires 
inside the tube, the return wires of the circuit being 200 cm. distant... The 
strength of the magnetic field in the gap was proportional to the total current 
through the wires, The tube with the wires inside was fixed 
against a wall and the Ni-wire under test was suspended in the middle of the 
gap from.a separate support. The length of the tube was 215 cm., and that of 
the Ni wire 225 cm. The load on the wire was applied by means ofa brass 
cylinder cm. in diameter. The Ni-wire was 0°169 cm, in diam,., its rigidit ty 
‘708 x 10° gm./cm.? and the load attached was equivalent to 2 x. 10! gm.jom.. 
The wire was subjected to direct transverse magnetic fields up to a max. 
value.of 1000 units and to alternating transverse magnetic fields of max. value 
200 units, The following conclusions were obtained from the results : 
(1) For. both direct and alternating transverse magnetic fields a nickel wite 
expands to a maximum, and then diminishes gradually for high fields, . (2) 
The max. expansion for 


819. of Torsional Oscillations. of Nickel: Wires ‘in 
Tames Magnetic Fields. W. Brown. (Roy. Dublin Soc., Proc. 15. 
pp. 99-106, April, and pp. 125-186, May, 1916,)—The trarisvérde magtietic’ fields 
were produced in a soft-iron tube as already described [preceding Abs.]. 


The apparatus:was similar to that previously used, and the first. wire tested — | 


was a No. 16 soft Ni-wire of simple rigidity about 708 x 10° gm.jcni.’. 
Observations on the subsidence of torsional oscillations were taken for’ mahy 
‘values of transverse magnetic field up to a maximum of 800 c.g.s. units, both - 
direct and alternating of frequency 50 per sec., and the shape of the subsi- 
dence curves ‘was obtained in various cases by plotting the number: of 
vibrations: as abscissz and as ordinates the corresponding value of. the 
_ amplitude of oscillations. From the results obtained it appears that with a 
soft Ni-wire’ both the direct and alternating magnetic fields increase the 
damping of torsional oscillation. The amplitude of the 70th oscillation is 
_ decreased by about 14 % by the application of a direct transverse magnetic 
field of strength 800 units, and by about 22 % by an alternating transverse 
field of the same strength and of frequency 50 per sec. It was found that 
when magnetic fields (of 250 units) at different frequencies are applied the 
damping. of the torsional oscillations is decreased as the frequency is 
increased. . For a frequency of 200 per sec. the application of the field pro- 
duced an increase of amplitude of the 70th oscillation of about 4 %. When 
the frequency was increased 8 times the amplitude was:increased about 28 %. 
When a hard. wire was used instead of the. soft.wire the application of the 
alternating transverse. magnetic field of 800 units and frequency 60 caused a 
decrease of the amplitude of about 80 %, as compared with 22 %.for the. soft 
wire... The. rigidity of the hard wire was about 810. x 10° gm.jcm?, When 
tested:in fields of varying frequency, and strength 250 units, the damping, of 
much as in the case of the soft wire. With frequ ‘ 25 the damping was 
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decreased. nearly. 9. % as, compared) nearly for. 
increasing the frequency of the field 8 times the, damping of the. scillations: 
decreases. %/for the hard wire.and 28: % for, the. soft -wire;,, 

wire of rigidity 780 x 10* gm./cm,?-was put throngh the, same: tests as 
 the.nickel wires.,..The, damping:of, the oscillations.was by, 

the ‘application, of .a. direct,-transverse, magnetic. field of .200, unitsaand an’ 
alternating field produced a decrease of amplitude of. about the same amount. 
as,in, the. case of the softNi-wire.: With, iron. wire tested .at different fre-. 
quencies of field the behaviour is different from,that of nickel: .the damping. 
of the torsional oscillations is slightly increased as the frequency. isinereased.. 
The application of transverse magnetic. fields, direct alternating,-to:.a- 
comparatively short iron wire. has, a marked. effect, . The. 70th oscillation is 
decreased by about 86 % by a direct field of, strength. 800 units: On apply-' - 
ing alternating fields of strength 250 units and of four. different frequencies 
of datoping of the torsional The 


sand Rotating Particles, Kors 

"4%. pp, 119-114, April 1, 1916,)—The old assumption that magnetic particles, 

possess a mechanical rotation about the magnetic axis has won considera erable 

aeginged from recent experiments. Earlier there was only the ar | 

that the : and ro ion axes of the earth were near together, and the 

¢ tromagnetic. rotation of the plane of. 

iat above view, The tecent work of Einstein and Haas 


stream while the negative execute a circular movement about the positive 
nucleus. Other views are also discussed. The present author here continues 
work begun in 1898, upon the connection between magnetism and mechanical 
rotation. According to his view, at every point of an electromagnetic field 
there are velocities of the analytical form u = uo + 4; cos Qxt/T + u sin 2et/T 
and similar expressions for 9 and w ; where T represents a small period com- 
pared with the vibration period of the light of the visible spectrum, wo, %, wo 
denote these visible velocities, u;, 1, w: aré proportional to X;, Y:, Z and 
ty, Vs, Wy to L, M, N in Hertz’s nomenclature. If, now, gravitating particles 
be regarded as pulsating particles, i.c. as particles which periodically change 
their volume, then it is apparent that a gravitating particle can have no 
-constant rotation velocity, but must possess instead a periodic rotation 
velocity, since its moment of inertia about the axis of rotation periodically 
changes in consequence of the pulsation. The author then shows that a 

H. H. Ho. 


Fleming. svg Inst. of Washington, Publ. No. 175 [Dept. of 
Terrest. Magnetism, vol. ii., 278 pp-] 1915.)—The first portion of this 
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4 ‘confains,in continuation’ of’ the Of ‘researches? 
1787 (1918)] and; in ‘2 sitnilat manner; the results Of all | 
obsérvations ‘made’ on‘ land‘ bythe Department of "Terrestrial Magnetism’ 
Jan. 1918 to the énd of 1918, New’ magnetic instr ents’ OF ight and” 
portable: "are described; which’ were designed,’ constructéd; and 
for the field opérations sibsequent to the ‘work reported’ oii’ the first! 
volume. ‘These new instruments include’ two’ universal-magnetometer 
sights, ‘viz. combined’ magnetometer and dip’ circle, and'a ‘combined ’mag- 
netomeéter “and earth ‘inductét [Abs.” 1090 1914)}: °"The ‘results -of the: 
extensive: of instruments at’ ashington; ‘of 

In the second’portion are givenr of some special 
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Motion of Sulphuric Steels): LiAitehison: *(Chem:Socij 
Trans! 109, pp. 288-298, March, 1916.)—Up. ‘to ithe préesent-little‘or nothing 
has been done to correlate the corrosion of steels with their constitutions 
although it seems. fairly obvious than any satisfactory-explanatién of tofrosion 
mast be based upon Constifution: Imordér £0 Study this the author 
has! the “imethod’ of “treatifg: various? alloy obteels! with 10% 
stiiphuric acid’ dimited’ tine ‘and ‘subsequdntly analysing thes ig 
solutions OH cah ‘then be observed whether the! carbidesiaré attadked dr! not: 
Vanaditin steels show the utmost regularity ih their behdviodr. 
64%) the Vis’ tititely absorbed: in 'the darbides and: none of it passes 
sélution Beyond this percentage some of the -elemett exists itt 
the aid as the vanadium ‘content increases, incréasing amounts 
até dissolved bythe acid. As i Mo ‘steels, the carbide-appéars to be imaiuns 
from attack and only the solid solution is dissolved by sulphuric acid, 
Tungsten steel gives similar results;'thé saturation: point: being» W. 
résult Were obtained ‘with: Co steels which noné of thie: catboti 
had beeti' precipitated us graphite Uutihg the heat treatment: of: thie ‘samples: 
Cr steels,” OF exists: Solid ‘solution’ and’ thé. ‘carbide; but 
the’ résults “show that the carbide ‘is: attacked-only very slightly ‘irideed: 
Mo steels’ of low earbon-content there is little or no ‘action in the ¢arbides, 
atid! in' those “of highércarbon-content there is'a defmite attack. 
certaii thatthe majority of the-carbides in alloy steels 
are fidt suscep tible'to the attavk of dilute sulptiaric acid: and therefore;they 
ate of likéty fo be ‘attacked by such’ milder corrdsive: agerits ‘as: tap-water 
brie! ‘In all’ probability these ‘alloy carbides“havea>much greater 
chéntiical stability ‘than that’ possessed by: ure ¢arbide of:irom. :-Theicon+ 
sideration of the ‘production a \rustléss iron ‘alloy is narrowed down tothe 
Cofisideration GF the solttion:'! the action of ‘corrosion ds galvanic; 
then the'tarbidés must be actitig as kathodés while the solid solutions are the 
anodes, Sinée the’ carbides" are ‘likely “tobe ‘of very: ‘similar! electrical 
potential the action will depend ‘wery~ pon the potential of:the:solid 
the lower these cai be miade, ‘theless the 
onthe: Gopper Steck Do MsBuck 
and J. Handy.’ (ind! and: Eng: 208Mareh; 1916, 
Soe Mech) Eng.,> fi: 88: 848; April; 1016,\ 
been | carried ‘out . :the' object:‘of obtaining definite information: on the 
éffects of varying percentages of coppet uponithe dortosion resistance! of iron 
and steel;} ‘The! results:show that:the: atldition ofssmall quantities of copper 
to iron’ and ‘steel: greatly ‘increases: the resistance:to atmosphenic.corresion: 
The influence 'of:copper becomes ‘apparent when the content attains a. value 
%.»\Its- efféct: when: the centent reaches 
0:06:%; although the ‘best:results om ‘commiércial with 
a content of 026.%. ‘The :presence of sulphur:inthe:metal; or of:oxides of 
sulphur in the:dtmosphere, increases ‘the rate’ of: corrosion very: rapidly, but 
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826. ‘The Transformations of Pure Iron, (Faraday Soc., Trans. 11, pp. 125- 
159, April, 1916. Discussion.) —This consists of an Address by R. Hadfield, 
and the following contributed papers: ‘Transformations of Pure Iron,” by 
A. E.QOxley {Alloteopy:of “Iron,” by C Thompson, Then; follows 
a general discussion, in which Oxley’s proposed: new definition of allotropy 
is somewhat severely criticised. be. referred to: 


11. pp.188-281, April, 1916. Discussion)-Consists of an Address by R. 
‘Hadfield, andthe following contributed papers : “ Physical.and Mechanical 
Factors:in.Corrosion,” by C,H; Desch Relative Corrodibilities of Iron and 
Steel,” by J. N. Friend ; “Influence of Composition upon the Corrosion of 

Steel,” L. ‘Aitchison ; *Note..on. Corrosion of Iron and. Steel,” by S. 
Zinc-Copper-Couple, Hypothesis. of. Brass. Corrosion,” by A. 
Philip; “Corrosion; of a. Solid Brass,” by..W, By. 
‘Then. follows. the. general ;discussion and an account of a demons 

Suggestion; concerning.:the. Statement. 4. the: Phase. WwW, 
Richards. 88. pp. 988-089, .1916,)}-—The most 
serious difficulty .of. the Phase Rule. for, ‘beginners lies n the definition. of 
 eomponent.”,; While: most definitions to ‘hand are legitimate, they 
thay lead to: different choices. as.to the number of ;components in special 
‘gases; ;. No.attempt is made in| the paper to give all the varying definitions or 
_ explain the» limitations ‘which must be imposed upon them,but a.different 
method of treatment is.advocated. which may; perhaps be more generally 
-geceptable to: chemists, Instead of stating the. Phase Rule in.a very simple. 
equation; and placing.all the burden..of ;incomprehensibility upon the. com- 
ponent, this method abandons the complex older idea of the component and . 
substitutes another, that of the chemical individual, or .constitutent which is 
defined as follows: The individuals of any reacting system are the.separate 
chemical substances, undegomposed in; the reactions concerned, which. are 
necessary. the number of such individuals; to be 
chosen:is the number necessary, to, construgt the. system. 
this; definition the Phase. Rule may | be expressed, without any need 
of reference. -nymber, of. .defined, as, : 
(ng — 2,), where F =the actual variance, or the number of 
degrees of freedom in the special case; nm, the number of individuals as 
above ; #; the numberof physical manifestationsof energy (mechanical, 
thebmal, ‘électrical,’ etc.) whith|are brought into play in the>reattiom>; #9 ‘the 
fiimber'of phases ;-2, the mbimber' of independent. restrictions or fixed: condi: 
tions which are determined by:the circumstances of the case, ‘but not; included 
it the definition of: the individuals, : Each quantity is whole:number, 
and the methdd:of statement separdtes.sharply the.characteristics and 
tending’ to increase’the ‘variance, from those:(ng and n,) tending to diminish 
the Wariance.' Ordinarily where only: mechanical.dnd thermal energy come 
‘into ‘play;' 2,:and:the equation (nj-b'2) (ng. 
the ordinary statement of the Phase Rule with the addition of m,, the namber 
df restrictions; as 'actast' term. The author, opines! that »,:may include.only 
tw different :classesiof restrictions » on the one hand, the. intensity-faetor ‘of 
form of:energy: maybe restricted, of ‘kept.constant.; on the other hand; 
-ohel individual may (either from chemical necessity or arbitrary!choice) be 
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ion in a varial ‘The paper ‘contains, ission. 
pws suggestions with riumerous examples of familiar equilibria. A ‘brlet 
‘Statement is. also included of an inductive ae: of oer the Phase 
Rule which, has not been published... _H. Ho. 
Density of Aqueous Solutions of Copper Suiphate and Acid. 
i. D. Holler and E, L. Peffer, .(Bureau of Standards, Bull. 18. pp. 

1; 1916... Am. Chem, Soc.,.J. 88..pp. 1021-1029, May, 1916.)—The. densities 
copper, sulphate-sulphuric. acid solutions of varying concentrations have 
; been, determined at 25° and. 40°, The concentrations of the solutions varied ry 
to 800 .gm.. of total solute per kg. of solution. Within the 

-Fange studied the density of the solutions is approximately a linéar function of 
the concentration, The densities of solutions of equal-weight (not equivalent) 
_concentrations..of copper. sulphate (CuSQ,5H:0) and.of sulphuric acid are 
nearly identical, As a result of this, the densities ‘of solutions containing 
_ appreciable amounts.of each component are dependent principally upon the 
total concentration of the two solutes, and are almost independent of theis 
proportion. For example, a solution containing 60 gm,.of copper sulpha 
and 160 gm, of sulphuric acid per. kg. has practically the same density (1 1858) 


played. by. Surface Forces in Osmosis, F. Tinker. (Roy, Soc., Proc, 9 
PP, 857-872, May 6, 1916,)—With the view of obtaining some further insight 
into the mechanism of osmosis, the author has made a careful microscopic 

examination of precipitation. films of copper ferrocyanide, copper silicate, 
Prussian blue, ferric silicate, and compared them with a precipitate of barium 
sulphate, The. common_ precipitation semi-permeable, membranes were | 
found to be composed of small precipitate, particles, the size of which ranged 
from 0'1 to The. particles were. closely packed together. Each of 
_ these precipitate particles is, however, not. simple in structure, but is an 
aggregate formed by the flocculation. of sub-microscopic colloidal particles. 
The particles composing the membrane are smallest in the case of copper 
_ferrocyanide and Prussian blue. . The precipitation membranes resemble the 
_ galloid. gels both in their method of formation and in the changes which they 
“4 ., undergo i in various solutions, Like ordinary gels they are possessed of gre 
tensile strength, which varies in membranes of different kinds. Their 
Stability in the colloidal condition also varies greatly, Although showing 
“ie physical properties of gels, they have not the.same mechanical structure, — 
membrane being much more closely knit together than the gel proper 
_The pores ina copper ferrocyanide membrane range. from 8 to.60 yp in diam., 
the average diam. being 15.to 20 up... The pore.size is too great for the con 
brane to act osmotically by exerting a selective mechanical blocking acti 
be On examining the different membranes, it was found that the order of | 
size is the same as that of the efficiency of the membranes as s¢mi-permea 
membranes, Copper ferrocyanide and Prussian blue are the most ae 
», a8 Semi-permeable membranes, and they are also the membranes with the 
‘smallest pores. There is a very close connection between the osmotic — 
properties of a membrane and the extent to, which the membrane capillaties 
_are under the. control of surface forces... Osmotic effects are probably the 
~ result, of selective adsorption phenomena occurri ng at the surface of the 
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‘Osmose of some Solutions: yp ila 
Relation of Osmose to Membrane Potential, F. E. Bartell and C. D. 
er, (Am. Chem. Sdv., J:'88. pp. 1086-1050, May, 1916. cells 

“were ‘Constructed ‘using porcelain membranes of different degrees of pe 

‘and such that the diameters of the largest pores: were about ‘With 

these ‘ cells the osmiosis’of sofutions of various electrolytes was tested!” Mg 


tes used included (a) nitrates of K, Na, Li, Ba, Zn, Mu: 
and Th, ‘the concentrations varying from’ 00005 m ‘to m 3 (b) 01. 


ations of KNO, KCI, KBr, KI, KCNS, CHs. COOK, K,SO,, KiCrO, KiPO,, 


FeCeNe, ; (0) solutions of HCi and NaOH varying in 
‘tion. from Bs m to 0°2 m:; (d) 0°l-m solutions of K, Li, and Ba ‘nitrates when 
‘the membranes were immersed in’ hydrochloric acid or sodiuin ‘hydroxide 

lutions varying in concentration from 0°0001 to 0-01 m. “The osmosis of 
pons electrolytes was found ‘to vary in different ‘ways with the ‘concentra- 
‘tion, some electrolytes giving positive effects which’ increased continuously 3 
with the concentration of the electrolyte, whilst others give positive effects 
at Jow concentrations and’ negative effects at higher sntrations, the 
‘positive osmosis decreasing continuously with increasé in ‘concentration of 
the electrolyte. For some electrolytes there is a concentration which gives 
‘the rhaximum (minimum) positive osmosis, higher or lower concentrations 
Biving smaller (greater) positive effects. At a certain concentration, some- 
_what different for each ‘salt, all the nitrates investigated, except’ those of Al 
a and ‘Th, give an ‘effect which is practically zero. This concentration for 
NO; and’ NH,NO, is about m; for NaNOs, 0-1 m; for LiNOs, 0-05 m ; for 
_Ba(N' Os)s, 002m ; and for Zn, Mn, and Mg ‘Hittites the concentrations lie 
between 002 ‘aiid 0-011 m. The osmiosis’ seems to be closely related to the 
2 _ electrical oriéntation of the mémbrane, and to the ma magnitude of the re 
existing between the solutions bathing the two faces of the membrane. 
Most cases the orientation of the membrane is that which would be expected. 
“from. the difference in migration velocities’ ‘of the ions without te 
the membrane, but in a few cases’ the oriefitation is the reverse. In all 
_ Of the. pieary salts of univalent idns, the greater the tate of diffusion of salt 
py: roug h the membrane of the’ cells the greater’ the positive osmosis. ‘This 
diffusion is “always closely Telated to the Magnitude of ‘the cell 


er imental facts are ‘explicable’ in of the’ th 0 


‘heoretical, ¥. Bartell: C. Hocker, Chem. J: 
1029-1086, May, 1916.) —In the light: of the following assumptions, ‘the 
given the preceding Abstract: ‘can be explained. (1) Abnormal 

osmosis—that is, from the concentrated to thé dilute sdlutidn—is’ due 

marily to ‘an’ electrical effect, arid is analogous’ to ‘electric’ ‘osindsis. 

This osmosis ‘is caused by ‘the passage of a charged’ liquid along 

a Se eg tubes of ‘the membrane, the passage of this layet being brought 

. “about by the driving force 6f a p.d. which acts as though it were set up 

een the two faces of the membrane. e) The charge’ on the membrané— 
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The to act between. the two faces. of. the, 
primarily due to contact electrification, the magnitude. of which is, 
upon a ifference of migration yelocities of. the ions in, the memibrane ie: 
may, however, be altered by other factors, such as adsorption, (6). Osmosis 
s, related to, diffusion, since the diffusion of. the ions seems to determine, toa 
extent: the. polarisation ofthe membrane, (6). The extent of osmos 
may, be by the relative volumes, of water and salt solution on-the 
of the membrane, ths may the diffusion of 
brane, when. i in water or. any. electrolyte in which 
there, Tittle tendency for of. ions, bears.a. 
charge andthe adjacent’ water. layer, a- corresponding . positive 
Kathions, are much more adsorbed, than, anions, the negative ions, with th 
possible of OH' and a few. polyvalent anions, having little effect 
on, the charge of the membrane. The alterations of the charge on the wall 
capillary tubes of. the. membrane by, an adsorbed jon will .be 
higher the concentration of the electrolyte... The potential between, the 
two-faces of the membrane will be in the direction required by a. t's 
theory, and will be greater the greater the concentration of the electrolyte, 
_ ynless some effect such as adsorption interferes, If the movable waterlayer 
and.the solution end of the membrane are charged with. ieee opposite 
“888, Density and, Viscosily of Aqueous Solutions. with Special 
Nitric Acid. Tl. .Viscosities. .W. R. Bousfield.. (Chem, Soc., Trans. 107, 
pp..1781-1797, Dec. 1915.)—A new. type of viscometer of the gravity-flow 
type is described, which is entirely enclosed and operated., -by air-pressure 
or suction. Special devices are used to prevent dust from. getting into,the — 
apparatus,.and from clogging, the capillary. Eight years’ experience has 
shown, that:,an accuracy of 1 part in. 1000 is readily obtainable in measure, 
ments made with this, iostrument., .The. measurements now,,made, with 
aqueous solutions of nitric, acid show that at 4°.C.,.on, addition of acid: to 
water, the viscosity diminishes, continuously, whilst, at 25° it increases con- 
tinuously at 11° it increases very slightly to a shallow..maximum,.then 
reverts to its original value, diminishes to.a minimum, and finally increases 
rapidly as at,25°.. This remarkable. behaviour must .be attributed. to the 
abnormal constitution of water and to the changes of, constitution. | 
by changes of temperature and by the presence of the solute, When con-_ 
treated solutions are examined, a sharp, maximum, is observed, at 686 % 
HNOy, corresponding. with the definite, hydrate HNOs,..2H,0,. followed .by 
a. diminution..of density. to. the. value for. 
obviously, be. attributed. to. the, formation. of .a, definite, compound, 
that at 11° and 18° ¢, show. 
deste 
Osmotic. Pressure or Osmotic Suction—which ‘Tinker... 
pp. 129-128, April 6, 1916,)—The tendency. of a, liquid, to diffuse, is 
measured by. its, diffusion pressure, which may. be, defined: as, the bombard. 
pressure exerted by males on. cither side. a, Plane 
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press ure is reduced ih'the same way. ‘The diffusion’ pressure of a solvent i 
@ solution is therefore always less than that in the pure solvent itself, te 
the osmotic pressure becomes proportional to the difference between the 
absolute concentrations of the solvent on the two sides of the menibrane, 
and therefore also approximately ‘proportional to the concentration of the 
goluté, because the latter is itself approximately equal to the difference : 
vent concentration on the two sides. The phenomenon of osmotic fio 
is ‘therefore due to the residue or éxcess of solvent molecules on the pure- 
solvent side. By withdrawal from the solution of all the solvent molecules, 
and an equal number from the pure solvent, the (difference in solvent con- 
centration on the two sides of the membrane is maintained, and as the 
concentration of molecules is now small, they may be regarded as followin; 
the gas laws. On this basis we find the osmotic pressure equal to the gas 
pressure. “The fundamental difference between osmotic phenomena in the — 
gaseous and solution statés is that whereas the active moleculés have a 
vacdum for a medium in the gaseous case, they have a liquid solvent’ for 
a médium in the solution case. The other differences between compressed 
and ‘gonventrated solutions all proceed from this 
A. 


and w. Hughes. (Chem. Soc., Trans, 107. pp. 1798-1814, Dec., 1915.)— 

erkeley and his collaborators have called attention to the anomalous proper- 
ties of saturated aqueous solutions of thallium nitrate, in ‘that ‘whilst the 
osmotic pressures of most strong solutions are far greater than the calculated 


Values this salt gives values which ate actually smaller,” This was deter- __ 


mined “by a dynaiiic measurement of boiling-point: the present research — 
Was Cartied out by a static method, and included comparative measure- 
mients ‘ofthe vapour pressures’ of saturated solutions of sodium itrate 
(120° to 128°), sodium sulphate (101° to 104°), and thallium nitrate (94° to 
109°). The results for the two latter salts were’ in excellent agreement with 
those obtained by Berkeley ; the exceptional behaviour of thallium nitrate, 
which ‘was fully confirmed, Was proved not to be due to any volatility of the 
salt. The ratio of osmotic pressure to concentration, instead of increasing 
steadily with the concentration as in the other two cases, reaches a maximum 
at 8 gm.-mols. per litre and then diminishes. It is suggested that this is due 
to association or polymerisation’of the salt as water is withdrawn, and that 
this process may continue until is left ina poly- 


metised ‘or associated condition. T. 


886. ‘Method of Exibiting Velocity Iodine in Sotstion: Ww. 
Sinith, (Phys. Soc,, Proc, 28, pp. 157-161, April, 1916.)—Dilute solutions o 
potassiam iodide and potassium chloride of equimolecular concentration have 
almost’ the ‘sane electric conductivity. They are, therefore, of interest ‘in 
connection’ with the ‘direct’ measurement of ionic ‘velocities, The author 
déséfibés a simple method of observing their‘common boundary. ‘For this 
purpose a little mercuric chloride is added to the potassium chloride solution. 
An’ extremely thin layer of ‘mercuric iodide then forms where the two solu- 
tions meet. The method is particularly convenient for lecture purposes, and 
ail ‘apptoximate value of the ioni¢ velocity can be obtained in‘a few minutes. * 
- “Exatnples’are given’ of the use of the method. The current is first 


iti the ‘direction which’ cause# the iodine ions to travel t towards the chloride 
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thining the of the ions wes, the carrent ng move 
in the opposite direction, AUTHOR. 
887, Dissociation of. into Atoms. Mechanism. of the Re- 
‘action. 1. Langmuir. (Am. Chem, Soc. J, 88. pp. 1145-1156; ‘June, 1916.) 
—The velocity of the reaction by which hydrogen is dissociated in contact _ 
‘with & heated tungsten wire [see Abs, 1982 (1914), 787 (1915)] is so enormous 
‘as to prove definitely that the reaction cannot depend on diffusion of hydrogen 
into the metal even to the depth of a single atom. A general theory of hetero- 
“geneous chemical reactions is now outlined in which the reaction is assimed 
to take place in the actual surface layer of atoms. Development of thisthtory — 
in’ the case of hydrogen leads to equations which become identical with th 
‘previously derived by other methods if the assumption is made that th 
hydrogen évaporates so rapidly from the sutface that only a negligible frac- 
‘tion of the surface is covered at any time ; it has already been shown that 
‘this equation is in complete agreement with the experimental results (loc, dt, 
ie conclusion that very little of the surface is covered isin good accord ' 
fact that the accommodation coefficient of hydrogen is 0-19 at tempera- i 
‘turés below 1600° K.; wheréas the “ chemical” accommodation coefficient dy 
for the dissotiation of hydrogen is 0°68 at high temperatures, “The fact that 
‘the emission of electrons from heated tungsten is not ‘affected ‘by the presence 
“of pute ‘hydrogen is additional ‘evidence that the fraction of the ‘surface 
covered by atomis or molecules!of hydrogen must be very small.” ” a. P. 


‘Explanation Of the Migration of the Tons. J. Smith, (phys. 
‘Proc. 28. pp: 148-155; Disc., 165-156, April, 1916." Electrician, 
Tl. pp. 498-499, July 14, ‘1916. }The author’s object is to show how a 
familiar diagram, appearing in many text-books, can be improved in a way 


““which makes it easier to appreciate what happens at the electrodes in the _ 


AUTHOR. 


; (Phys. Soc., Proc. 28. pp. 182-146 ; Disc., 146-147, April, 1916, Electrician, 

7. pp, 82-88, April 21, 1916. Abstract. }—In the experiments described the 
‘kathode, which ‘conisists of a horizontal copper disc perforated with two holes, 
is mounted in a cylindrical glass tube open at the lower end. The whole is 
‘suspended from the beam of a balance, and is immersed in a vessel of copper 
-gulphate.- The anode is a copper spiral fixed in the electrolyte some distatice 
below the mouth ‘of the kathode vessel. From the rate of change of weight 


dy 
Fh 


840. ‘Ati Electrochemical-Action on 
101. pp. 517-518, June 2, 1916.)—-The author sealed the Pt-wire 
Of a Wehnelt interrupter through the end of:a glass tube containing mercury. — 
The. seal was made by the Burnside process [see Abs. 9145 (1918)], various » 
‘kinds of glass serving as flux. A crater was ways ‘seen to form round the 
wire, but the corrosion ‘was less marked with Jena than with British and 
“ _ German glasses. The glass was not ren brittle, nor did it crack, 

it was partly deyitrified by the wath process—for subsequent 

ing did not make any difference. The corrosion was due to pitting, 

‘was partly electrolytic but $0; for the ‘was 
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lectrode hatha, e high local tempe | 

tion of the metal and glass by pe 
liberated ‘by the dissociation of the water-vapour, and. the ultra-violet et 

on contribute to corrosion, it is H. 


20, pp. April, 1916.)—The authors give a genéral 
thes question of overvoltage, and the. various theories. put. forward i in ae 


electr 


with, the same, They come to the conclusion: that any chemicals reaction whi 
consists of more, than one step cannot be strictly reversible when electrici 
is generated, but. requires more electrical energy. to. re-form the substances 
than: is, given. by the, reverse reaction. The irreversibility gives rise to, over- 
voltage, since. the quantity factor is constant.  Overvoltage is 
defined as the excess energy, required to form a substance over that § given i 
the: resolution. of the. product formed to the. original state. It is the amount 
nergy. by which; one, measures the irreversibility. of the process. or chang. 


‘This. definition applies not only to overvoltages where gas is deposited, | 
also | to cases. where 3 metal is deposited at the kathode. From this aefaition 
general and elaborate theory of overvoltage is developed, the theory depend- 
ing on the assumption that the excess of the back e,m-f. of the.system during 
olysis. over the reversible emf, of the system. consisting of the final pro- 
A acts i is due to the accumulation during such electrolysis, of unstable inter 
‘mediate products. above the equilibrium concentration. These. intermedi 
oe are undoubtedly active hydrogen, H, active oxygen, O, for example, 
in the case of gases, and atomic metal, analogous to vaporised metal in the 
case of metal.overvoltage. Various experiments are quoted which:show:that 
these. intermediate products: are more reactive: than. the final products, and 
are sufficiently,active to explain the overvoltages found experimentally, .Thus 
_ active hydrogen, made by exposing the gas to ultra-violet light or by. heat- . 
ing.a filament of Mo-wire in it:almost to the volatilisation-point, is capable- 
Of. reducing | cadmium sulphate solutions to cadmium and zinc oxide to 
gine, It is also shown that the theory satisfactorily explains the known 
_ facts of overvoltage, for example, the effects of temperature, current density, 
the ‘details aré too-extensive to'be an SEB. P. 
add B42. by. Electric Waves, We D., Bancroft, "Phys. 
Chem. 20. pp. 402-406, May, 1916,)—-A theoretical paper in which it is shown 
-that electric waves. must cause depolarisation if it is assumed. that electrical 3 
stress, cuts down the adsorption of a gas by a solid. This assumption is a 
smecessary,consequence of. Schuster’s, work.on disruptive, discharges, and has 
‘been shown, to account for the behaviour of fountains, impinging jets, rolling 
drops, and soap-bubbles when electrified slightly [see Abs. 491 (1916)]... It is 
shown, from the work of others, that electric waves do decrease, overvoltage 
at the kathode and at the anode, and that the assumption accounts for all the 
facts 'sofar known: ‘Ittis‘also pointed out thafmeasurements of decomposi- 
error whichis perhaps not negligible. oT. S. 


Overvoltage ‘and Monatomic Hy rydrogen. D. @ Phys. 
hem,.20, pp, 896-401, May, 1916 )—A "cases paper, in which the. author 
shows. ‘that the theory of the itreversible electrolytic decomposition of water 
ives @ very plausible explanation of some Of the peculiarities of sodium 
, chromons chloride, and zinc dust. ‘The decomposition 
Pes is considered to be due to the formation at the vista of an inter- 
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produc ‘a stronger Yeduting ‘agent than’ hydrogen, “and 
ich gives rise t6 hydrogen relatively the afiode 2 $tror 
oxidising "agent thar oxygen is: formed, which’ gives’ risé ‘to Oxygen 
tively slowly [compare Bennett, Abs. gat (1916)].' ‘The intermediate product 
fottied'at the kathode is asstined to be monatomic hydrogen, High over. 
voltage, with corresponding high reducing’ power, ‘is due to monatomi¢ 
liydrogen’ being ‘present in ‘excess of the’ concentration ‘required by ‘the 
eqailibriumt The’ normal telation existing between high “over- 
voltage ‘and high reducing power’ may, however, be obscared, of ‘be’ madé 
to disappear entirely : L) by a ‘Special adsorption of the reacting’ substance 
by’ the électrode, (2) by''a specific catalytic’ action’ of ithe’ electrode’on the 
reaction, or (8) by catalysis of thé reaction ‘by the’ solute. Whilst’ ‘nascent 
hydrogen’ may be considered to consist part of ‘electrically neutral mon- 
atomic ‘hydrogen, it must be recognised that the’ percentage of monatomic 
hydrogen may vary enormously, and that nascent hydrogen from’ one source | 


gaa, "Passive Siate te “J. G. Brown, "(Sciences 
p. ee May 26, 1916. Paper read before the Pacific Phys. Soc. }—The e.m.f. 
of the cell: Fe |. solution.of HNO; | concentrated. HNOQs | Pt, has been mea- 
sured at room temperature from the instant it was made untilitrreached a_ 
steady state, using eight solutions of nitric acid of densities varying from 
1-01 to-1'41 ; the iron electrode was either at/rest. or in.motion. Observa- 
tions were made with a low-power. microscope of the changes which took 
place on. and;around the iron,: The results show that the ferrous oxide which 
forms on the iron at the start in-all acid densities does not affect the emf. of 
the cell, but the liquid: products do.’ Hf the iron is ‘kept at-rest in acid up to 
a. density of 117 the is increased by' the presence of ferrous nitrate; 


edi te 


whilst in acids of greater density the e.m.f, is lowered. by some other: product a 


which forms a bright red liquid film over the oxidised surface of the iron. 
The red colour may be due to the formation of an unstable compound between 
nitric oxide.and ferrous nitrate, which compound determines the-sémi-passive 
state... In: acids. of density: greater than 1-25 :there is am-éxplosive reaction 
between the ferrous‘ oxide'and the red: liquid, aftet which the iron is!imthe 
passive state.’ There:is no indication: of ‘the:existence’of any kind,of film — 
after the) passive state is reached. It seems probable: that both the ferrous 

and ferric reactions take place in acids of all densities, but in those of greater 
density ‘than 1:25 the ferrous reaction may be quenchéd by the sudden teac- 
tion between ‘the ferrous oxide and the red liquid, while: the ferric oxide 
remains,, If this explanation:is correct, it follows that iron is active whenéver 
the conditions are such: that: ions ace but it when- 
these ions are not formed. ad P, 


Change of Poléntial of the same Metal Soludions. 
€ F. Hammond. (Science, 48. pp.. 757-758, May 26, 1916. Paper read 
before’ the Phys. Soc.)—The, cells‘ measured. were, made 1 OP, 48 


Jows : | ABNOs or solution of nitrate of another metal | Pt. 


The ‘nitrates used were those of Ag, Fe(ic), Cu, H, Pb, Ni, i ena Ca, 
Zn,, Mg, Ca, Ba, Na, and K, The single electrode poten 


‘creasing u up to 8°04 volts for potassium nitrate. 
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, 846. Electrolysis. of Nitric, Sulphuric, and. Orthophosphoric, Acids, using a 
Gold Anode. F, H. Jeffery. (Faraday Soc., Trans, 11. pp. 172-180, | 
1916, Chem. News, 112, pp. 227-281, Nov. 5, 1915.)—The apparatus used 
was formed of a Jena beaker of 800 cm.' capacity, inside which was a porous, 
pot ; the volume of the anolyte was about 550.cm,’ . The anode was of. gold,, 
whilst the kathode was of Pt and was placed inside the porous pot. The 
_ anolyte and katholyte consisted of the same acid in each experiment, and in 
various experiments the strength of the solutions was varied, With nitric, 
acid.it was possible to obtain a solution, (anolyte) from which auri-nitric 
acid, HAu(NOs), 8H;0, could be isolated. . The evidence indicated that the 
gold anode dissolved partly in the tervalent state and partly in the univalent 
state, but no complex aurous compound could be isolated. Deposits, of gold. 
oxide, generally consisting of mixtures of the aurous and auric compounds, 
were also obtained, and a method is given for making hydrated auric oxide. 
‘With solutions of sulphuric acid or orthophosphoric acid as electrolyte, 
evidence was obtained that the gold anode goes into solution asa complex 
anion, but no complex salt could be isolated. Deposits consisting of various 
mixtures of aurous and auric 3 oxide were obtained, as in the case of the nitric 
acid electrolyte. S. P. 


B47. Electrolysis of Acids, a Anode. 

F. ‘H, Jeffery. (Faraday Soc., Trans. 11. pp. 181-182, April, 1916.)}—The | 
apparatus used was similar to that employed with gold anodes [see preceding 
Abstract]. The electrolyses were performed in an atmosphere of nitrogen 
when concentrated hydrochloric acid was the electrolyte, and in an atmo- 
sphere of CO; when the anolyte consisted of a solution of potassium chloride: 
With such electrolytes it was found that a copper anode goes into solution as 
complex anions, which correspond with the complex acid H;CuCl From 
the potassium chloride electrolyte crystals were a 
agreeing. with the formula KyCuCl, P. 

848. of Electricity ay Colloidal Particles. Powe! ‘(Fara- 7 
di Soc., Trans. 11. pp. 160-164, April, 1916.)—The formula ¢ = 6rnru| H has 
been used: to calculate the mean charge (e) carried by the particles in a 
colloidal solution (Ellis, Zeitsch. physikal. Chem. 78. p- 821, 1911). The author 
points out that if we know the number of particles present in unit volume 
and their velocity under unit ‘potential. gradient we can calculate what 
amount they would contribute to the conductivity of the solution if they 
carried a charge equal to m times that on a univalent ion. Conversely, if we 
knew what part of the conductivity was due to transference of electricity by 
colloidal : particles we could calculate the mean charge carried by them. 
‘Using the experiments of Burton [see Abs, 968 (1906)] as a basis, the value 
of # is calculated to be between 2 x 10° and 8.x 10’. These values are much 
higher than that (n = 795) calculated from Stokes’ formula as given above. 

‘In order to explain the discrepancies the author puts forward a 

‘according to which a colloidal particle absorbs anions and kathions, not so 
that they form two distinct layers round it, as seems to be generally supposed, 
but in such a way that the concentration of each gradually decreases with 
increasing distance from the particle until it finally becomes equal to that in 
the bulk of the surrounding medium. ‘By means of this theory the move- 
‘ment of particles under the influence of an electric field can be explained, as 
also the predominating influence which ions of higher sali usually exert. 
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